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The Street Railway THE Pittsburgh convention of the 
Convention, American Street Railway Associa- 

tion, just closed, may be reckoned as one of the most suc- 
cessful in the history of the organization. The attend- 
ance was very large and the exhibits excellent, although 
unfortunately, owing to the lack of proper accommoda- 
tions, they were somewhat scattered. The papers read at 
the convention+-with the exception of two that were not 
electrical—are published in the current issue. They will 
be found to be of unusual interest to electricians, as they 
constitute a very creditable resumé of the present condi- 
tion of electric traction in this country. It must be hard 
for the old-fashioned street railway man to realize 
the wholesale way in which the street railways 
of the country have adopted electricity as a 
motive power, and the rapidity with which the horse 
has been eliminated from street car service. The cable 
road is holding its own somewhat more effectively, although 
astime goes on fewer and fewer cable roads are likely to be 
installed, and undoubtedly some that are now operated by 
the cable system will pass over to the use of electricity. So 
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thoroughly electrical was the character of the convention 
that the current issue of THE ELECTRICAL WORLD contains 
practically as full a report of the proceedings as we are in 
the habit of according to the conventions of the National 
Electric Light Association. In THE ELECTRICAL WORLD of 
Oct. 25, 1890, we published what we considered a very com- 
plete report of the electrical features of last year’s Street 
Railway Convention, but we find we are compelled to de- 
vote more than twice as much space to our report of this 
year’s meeting. The next convention will be held at Cleve- 
land, O., and is likely to be of even greater importance 
electrically than the present one. 
Standardizing Electric THE thoughtful paper of Mr. O. T. 
Railway Practice, osby on this subject, read at the 
Street Railway Convention, and published elsewhere in 
this issue, is worthy of very careful consideration on the 
part of electrical manufacturers. At present there is 
uniformity neither in the nomenclature nor in the dimen- 
sions of the various elements that go to make up an electric 
street railway system. In the rating of street railway motors 
especially there are wide differences of practice. Inasmuch 
as such a machine is never put to uniform service, and no 
two machines of the same maker are likely to be treated 
exactly alike, there may naturally be honest differences 
of opinion as to what shall be called, for example, a 15-h. 
p- motor, the size generally employed at present. Many 
motors so rated will stand working up to 30 h. p. for a consider- 
able time without breaking down, although under such cir- 
cumstances their efficiency issomewhat low. Obviously the 
tendency is for the manufacturer to putarather high rating 
on his machine out of commercial policy, while another 
maker, more conservative, may stick to the old nomenc!ature. 
Mr. Crosby’s suggestion for rating of motors is one not based 
on the electrical horse-power but rather takesas its starting 
point the torque produced. For example, if a motor pro- 
duced a horizontal effort of 500 pounds running at 10 miles 
an hour and efficiency of 60 per cent., including the 
gearing, he would rate it as a 500 x 10 x 60 motor. 
This plan is a strictly scientific one, and if criticism were 
to be offered it would be that it is too scientific for 
everyday use. The horse power has become so firmly 
engrafted in the literature of the subject that it is 
hard to break away from the use of the term. To 
substitute for it the comparatively unfamiliar idea of 
horizontal effort is not altogether easy. While the rating 
by torque and speed may not be impracticable, we very 
much fear that including the efficiency factor will prove to 
be a very difficult matter. Supposing manufacturers and 
agents to bé entirely truthful and quite willing to state the ef- 
ficiency of their machines, a condition which unfortunately 
cannot always be enforced, there would still be opportunity 
for a reasonable difference of opinion as to the point at 
which that efficiency should be taken. Two motors may 
give a horizontal effort of 500 pounds at 10 miles an hour 
and an efficiency of 60 per cent., and yet vary widely in ef- 
ficiency at other loads. As a matter of fact the efficiency 
of a motor as a function of the load is never uniform, and 
no two machines of different types are at all likely to fol- 
low the same law ; therefore, even with Mr. Crosby’s pro- 
posed careful rating, there is still a wide margin of uncer- 
tainty as to what the motor will do. As_ re- 
gards the other suggestion of standard  dimen- 
sions, it is far more practicable than a uniform 
rating, and may not be impossible to put into practice. 
With respect to nomenclature there is certainly need of re- 
form, and Mr. Crosby’s list of definitions is one that might 
well be put into immediate practice. Almost every com- 
pany has at present a vernacular of its own for various 
parts of railway equipment, and there must necessarily be 
considerable confusion arising in the mind of any one not 
familiar with all the present systems. Change of practice 
in this respect is comparatively easy, as it involves no 
change of apparatus, but only the mental inertia of the 
rather intelligent class of men who have to use the terms. 





The Cost of Elec- ONE of the very valuable reports 
tric Traction, brought to the attention of street rail- 

way managers at Pittsburgh last week was that on the 
economy of the electric railway due to the investigations of 
Mr. J. S. Badger, of the Edison company. Though not 
formally presented before the association the report was 
distributed and read with the utmost interest. The author 
had carefully investigated in the minutest detail the operat- 
ing expenses of a large number of roads, and the results 
are of the utmost interest and value. One point is espe- 
cially deserving of attention, and that is in regard to the 
different performance of similar machinery under dif- 
ferent conditions. In the case of one road 
Mr. Badger states that on an average one-sixth 
of the armatures in use go into the repair shop every 
month, while another road of the same system operating 
more cars on heavier grades had burned out not a single 
armature in nearly a year. On still another road of less than 
10 miles there was for months a constant leakage of from 


_ 20 to 80 amperes on the line. This shows plainly enough 


that the manufacturer is not altogether responsible for the 
results obtained—in fact that sometimes he is apt to be more 
sinned against than sinning. Another portion of the 
paper has to do with the. comparison between elec- 
tric, cable and horse traction based on the actual records 
of aconsiderable number of roads. The result is of 
the most striking character. Into the calculation enter 


317 


the experience of 22 electric roads, 45 horse railroads 
and 10 cable roads. Including all the expenses and 
the interest on cost of plant, the cost per passenger carried 
amounted on the electric roads to 4.53 cents, on the horse 
railroads to 4,98 cents, and on the cable roads to 4.77 cents. 
Taken as a whole the paper shows most admirably the vast 
difference in results obtained on different roads, and the 
profound changes that may be made in station expenses 
by different arrangements of the power producing 
machinery. For example, the very best performance of any 
of the roads investigated by Mr. Badger was one electric 
h, p. at the station for every four pounds of nut coal, or five 
pounds of slack consumed, and the most striking feature 
of this altogether exceptional economy of fuel is that 
it was obtained with a high speed single cylinder 
non-condensing engine, plain return tubular _ boilers 
and a mechanical stoker being used. No more striking 
example can be found of the truth which we have persist- 
ently ret forth in these columns, that a simple engine work- 
ing near its full capacity runs far more efficiently than the 
very best of the complicated compound condensing engines 
working under conditions of partial load. In this connection 
it may be interesting to note the distribution of expense over 
the various parts of the system ; taking the average of the 
22 trolley roads above mentioned, the mean expense per car 
mile was almost exactly eleven cents ; by far the largest item 
of expenditure was the transportation expense proper, 
including wages of conductors and motor men and the like ; 
this amounted to very nearly five cents per car mile, while 
the cost of power was but 1.96 cents, including fuel, wages, 
oil, waste, and other supplies. The repairs per car mile 
average 1.8 cents. Mr. Badger’s investigation is by all 
means the most exhaustive study of the cost of electrical 
power on street railways that has yet been published, 
is of the greatest value to those who are operating such 
systems and is worthy the careful consideration of prac- 
tical street railway men and electrical engineeys. 








Underground and Over- Mr. G. W. MANSFIELD’S discussion of 
head Systems. the dependent system of electric 
motive power, read at the Pittsburgh convention, is rather 
a careful investigation of the everyday conditions of elec- 
tric traction and the possibilities of the various methods 
that have been suggested for furnishing current to the cars. 
It takes up in succession the underground service, surface 
distribution and the overhead trolley system. As regards 
the first, the view Mr. Mansfield takes is decidedly unen- 
couraging, and while his remark as to the open slotted con- 
duit, that it cannot be made a success throughout our 
cities to-day, is perhaps true, it certainly must be 
admitted—in the light of the successful experiment at 
Budapest, of which a somewhat extended account was 
published: in our last issue—that under favorable circum- 
stances success can be and has been reached. It may not 
ever become anywhere nearly as widely distributed 
as is the trolley system, but that it can be used successfully 
where the nature of the ground and facilities for drainage 
permit admits of but little question. The financial side of 
this particular question is even more serious than the electri- 
cal one. As regards the modified conduits with insulated 
sections, contact points, automatic switches, and the like, 
they are comparatively untried, and hence it is somewhat 
difficult to take a cheerful view of the situation, A 
grounded point is not so bad as a continuously grounded 
wire by any means, and conditions which would insure fail- 
ure with a continuous bare conductor in a conduit may allow 
a considerable degree of success where only small portions 
of the line are in circuit at any one time. Nevertheless 
there still remains the very serious difficulty of the multi- 
plicity of contacts, a really the point to be feared in any such 
construction. The surface methods include a long list of 
inventions, of which the Lineff and the Wheless systems 
are types. The modified conduit has not yet passed the ex- 
perimental stage, and it is therefore extremely difficult to 
predict anything of its future bearing on electrical traction. 
It involves, like some of the conduits, objectionably numer- 
ous switches in many of the proposed forms, but nevertheless 
it presents some important difficulties. Like most other 
electric railway men, Mr. Mansfieldis a.champion of the 
trolley system, which has unquestionably made a success of 
electric traction. It is assuredly the method of the present 
and whatever the future may bring it is a safe system to 
tie up to until something better appears. A large number 
of circulars were sent out to street railway men during the 
preparation of Mr. Mansfield’s very valuable report and the 
answer to them brought out a good many interesting points. 
Few of them can be touched on here, but one or two things 
are especially worth mentioning. The wear on trol- 
ley wires has been found to be far less serious 
than was at first feared; in fact, from a long series 
of measurements it appeared that the reduction 
in diameter of a hard drawn copper wire amounted to but 
1-1,000th of an inch for the passage of 65,000 cars. This 
augurs small cost of maintenance and very long life for the 
wire. Another recommendation is the use of material other 
than iron, preferably silicon-bronze for span wires. Iron 
is by all odds the cheapest and most valuable material, but 
rusts badly, and, therefore, the system is seriously 
weakened ; bronze is nearly free from this disadvantage, 
besides having a higher tensile strength, so that although 
the first cost is somewhat greater its use probably pays. 
Our readers will do well to give Mr. Mansfield’s paper a 
thorough reading and preserve it for future reference, 
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Latest Foreign Electrical News. 





(By Cable from Our Own Correspondent.) 

Lonpvon, Oct. 26, 1891.—The electrical exhibition at 
Frankfort closed on Oct. 19, after a successful career. The 
aggregate attendance was considerably over a million. 
During the last days of the exposition Messrs. Siemens & 
Halske continued their interesting high pressure experi- 
ments, and pushed the voltage used as high as 48,000. In 
one of the experiments a cable made by the Siemens firm 
in London successfully withstood this very high pressure. 

The committee in charge of the Lauffen-Frankfort trans- 
mission plant have been trying the experiment of gradually 
increasing the voltage with a view to determining the up- 
per limit possible with the present apparatus. 

Another honor has been bestowed on Prof. H. Von Helm- 
holtz, the eminent German physicist, who has been made 
privy counselor to the emperor, with the distinguished title 
appertaining to that rank. 

A telegram announces that Caselli, the great inventor of 
the pantelegraph, and much other electrical apparatus, has 
died in Florence at the ripe age of 76. 

As regards English electrical news, the Thomson-Houston 
line at Roundhay Park, Leeds, will be formally opened by 
the mayor of that city on the 29th of October. 

The Glasgow municipality is still perturbed as to the 
electric light of that city and has called in Prof. Rankin 
Kennedy as consulting engineer. 

- ee meee 


Meeting of the New York Electrical Society. 





The first meeting of the season of this scciety was held in 
Prof. Chandler’s lecture room at Columbia College on 
Thursday evening of last week. Owing to the inclemency 
of the weather the attendance was not as large as could 
have been wished, but those who were present enjoyed 
listening to a very interesting lecture by Dr. Schuyler 8. 
Wheeler on the practical management of electric motors. 
Dr. Wheeler was introduced by Prof. F. B. Crocker, the 
president of the society, and Dr. Wheeler’s well-known 
associate in electric motor construction. A number of the 
Crocker-Wheeler motors, both arc and incandescent, were 
mounted upon the lecture table and were used by Dr. 
Wheeler to illustrate the various points brought out in his 
talk. Perhaps the most interesting piece of apparatus was 
a duplicate of four sets of a dynamo and motor coupled 
directly to each other, the current generated by 
the dynamo being used for telegraphic purposes. Dr. 
Wheeler gave some very practical instructions in regard to 
the proper unpacking and assembling of the various parts 
of an electric motor. He described quite minutely the dif- 
ferences between constant current and constant potential 
motors, explained the use of the combined reversing switch 
and rheostat, illustrated the operation of the centrifugal 
governor for arc motors, and described some of the special 
applications of electric motors. This lecture, Prof. Crocker 
announced, was one of a series which it is the intention of 
the society to present to its members during the season in 
which the treatment of the various branches of electricity 
will be illustrated by experimental demonstrations. These 
lectures it is said will be given at intervals of about two 
weeks. 
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Moonlight Tables for November, 1891. 


Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of November, under his modified form 
of moon schedule : 





TABLE NO. 2, 
Standard Moonlight, Frund’s New Moonlight 
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TABLE NO. 1. 
Philadelphia System. System. 
! | | | 
Date. Light. Date.| Exting. |'Date.| Light. |Date.| Exting. 
} eet oS ye oat ie rad 

1 | 5:30 P. M. 2 | 5:30 4.M.|! 1 | 5:30P. M. 2 | 5:30 a. M. 

2 | 5:25 3 | 5:30 2 | 5:25 3 | 5:30 

3 | 5:25 4 | 5:35 3 | 5:25 4 | 5:35 

4 | 5:25 5 | 5:35 | 4 | 625 5 | 5:35 

5 | 5:25 6 | 5:35 | & | 8:2 6 | 5:35 

6 | 7:25 7 | 5:35 | 6 | 5:5 7 | 5:35 

7 | 8:30 8 | 5:35 | 7 | 6:85 8 | 5:35 

8 | 9:40 9 | 5:40 | 8 | 530 9 | 5:40 

9 (10:55 10 | 5:40 9 | 5:20 10 | 5:40 

10 ll | 5:40 10 | 5:20 | 1 | 5:40 

11 [12:05 a.m.) 12 | 5:40 11 | 5:20 | 1 12:00 a. 

12 | 1:20 13 | 5:40 }} 12 | 5:20 | 12 /12:00 

13 | 2:35 4 No light.|) 13 | 5:15 13 |12:00 

M4 | Nolight. | 15 | No light.)) M4 | 5:15 | M4 }12:00 

15 | Nolight. 16 | No light.|) 15 | 5:15 | 15 /12:00 

16 | Nolight. 17 | 7:00 P.M.) 16 | 5:15 16 |12:00 

17 | 5:10P.M. 18) (7:50 || 17 | 8:10 | 17 (12:00 

18 | 5:10 19 | 8:50 18 | 5:10 | 18 /12:00 

19 | 5:10 20 | 9:55 19 | 5:10 | 19 [12:00 

20 | 5:10 21 | 11:00 20 © 5:10 20 12:00 

21 | 5:10 22 12:00 M. 21 | 5:10 21 12:00 

w | 5:10 24° / 1:05 a.M.)) 22 | 5:10 | 22 |12:00 

23 | 5:10 25 | 2:05 23 | 5:10 24 | 1:04. w 

zi | 5:10 | 26 | 3:00 | 24 | 5:10 25 | 2:05 

25 | 5:05 27 | 4:00 25 | 5:05 | 2% | 3:00 

26 | 5:05 28 | 6:00 26 | 5:05 2 | 4:00 

27 | 5:05 29 | 6:0) 27 | 5:05 | 28 | 600 

28 | 5:05 | 30 | 6:00 28 | 5:05 29 | 6:00 

29 | 5:05 1 | 6:00 29 | 5:05 30 | 6:00 

30 | 5:08 30 5:05 1 | 6:00 





Total hours lightig, 222.30. Total hours lighting, 292.35, 


ee 


THE ELECTRICAL WORLD. 
The Pittsburgh Street Railway Convention. 





The tenth annual convention of the American Street Rail- 
way Association at Pittsburgh went off with éclat. There 
was a larger attendance, a larger number of exhibits, and 
larger numbers of places in which to hunt for them than at 
any previous convention. The delegates were distributed 
over a greater number of hotels, hunted for each other with 
more unrewarded pertinacity, and as a consequence did 
more general kicking than on any similar occasion. The 
clans began gathering by as early as Monday, Oct. 19. The 
large companies who had exhibits for the first comers were 
a busy crowd, intent on unpacking and arranging machin- 
ery, hunting accomodations and getting on the soft side of 
the Pittsburgh newspaper reporters—all of which feats 
were accomplished with distinguished success. 

A street railway convention is nothing if not business- 
like, and once the delegates gathered the meetings began. 
The special train annually run to the cunvention by the 
Lewis & Fowler Company, of Brooklyn, arrived during 
Tuesday night. Other delegates from Philadelphia, Boston, 
New York and the West reached Pittsburgh in large num- 
bers on Wednesday morning, and everything was in work- 
ing order, the delegates were wide awake and the still hunt 
for business was under way. The Street Railway Associa- 
tion is in striking contrast with the Electric Light Associa- 
tion in the number of active members present, so that the 
main hall in which the daily sessions were held was inva- 
riably well crowded, while there seemed to be no perceptible 
reduction in the throngs that took the corridors of the 
hotels by storm. The local committee, which had 
been most industrious in making preparations, 
looked after the delegates in every way, presented every 
one with a little book of free tickets over the street railway 
lines, and in a general way lent a helping hand at every 
opportunity. Much credit is due the members of this com- 
mittee for their many courtesies to those in attendance. 

In a slight attack of over-enthusiasm, two barges had 
been moored in the river close to the Monongahela House, 
and these allowed a puzzling distribution of exhibits. Others 
were inthe hotel, on every story, and in the corridors. 
Still others were scattered wherever they could find lodg- 
ment. Thelack of asuitable hall for holding the entire dis- 
play made itself felt in aserious manner, and it is to be hoped 
that next time there will be more ample accommodations. 

A large part of the actual business of the association was 
transacted on Wednesday, when there were three sessions, 
morning, afternoon and evening. The first session was 
devoted principally to the formal opening of the conven- 
tion, the latter two to the reading and discussion of the 
papers. These, with the exception of a single report on prog- 
ress in cable traction and another report on the treatment 
of corporations with regard to taxation, were electrical 
from start to finish, and were of a high order of merit. 
Special mention ought to be made of the papers of Messrs. 
Crosby, Mansfield and Badger, the latter not read but dis- 
tributed in pamphlet form. 

On all sides of the hotel were displayed cars and 
trucks. The Thomson-Houston, Westinghouse and Short 
companies had special cars for the display of their 
latest motors, while the Edison company attended 
to the big residual crowd in the hotel by making 
the wheels go round in its own rooms. The three former 
companies also had exhibits of an interesting character on 
the barge, where the Thomson-Houston company sh owed 
its standard type of motor, including the very interesting 
new single reduction motor known as the W. P., of which 
a somewhat detailed description will be found in another 
column. 

The Short company had a fine 150-h. p. generator driven 
by one of its double reduction motors operated from the 
street railway circuit and furnishing current to a gearless 
motor located near the gangplank. The single reduction 
gear motor was also shown. The Westinghouse company 
had its standard trucks, including the gearless and an addi- 
tional magnificent ‘‘ bluff” in the shape of one of its single re. 
duction gear motors running under water in a great tank— 
not that its street railway motors are intended to run under 
water, but the exhibition was a fine example of good in- 
sulation. On the street car tracks the Thomson-Houston 
took the warpath with a beautiful long car mounted on 
radial trucks and equipped with two of the new 
W. P. motors. The Short company followed suit with 
a fine gearless car that carried crowds over the road, 
while the Westinghouse contingent had a_ gearless 
car in regular service, resplendent with flags, and 
running like a scared cat every time the track 
was tolerably free of obstructions. The _ great 
Westinghouse factories were open for the inspection of visi- 
tors, and throngs of delegates visited them. Specially in- 
teresting, too, were the maguificent railway generators 
there shown—beautiful pieces of mechanical work and run- 
ning under all sorts of loads without noise or perceptible 
spark. There were also all the types of Westinghouse railway 
motors mounted for testing purposes, the latest Westing- 
house alternating motor, and all the details of manufacture 
of miscellaneous electrical machinery. 

Another most instructive and beautiful display, although 
not electrical in its character, was that of the Oil Well Sup- 
ply Company at its exhibition building, where were shown 
working models to scale of the complete machinery used 
in drilling and operating oil wells, beside all the standard 
devices and appliances for that purpose. Carriages were 
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in attendance and a large number of delegates visited this 
display, which was exceptionally striking in every way. 
Most of the large manufacturing establishments in Pitts- 
burgh followed the example of the company by throwing 
open their works to visitors, and there was every oppor- 
tunity for the inspection of a wide range of electrical and 
allied manufactures, an opportunity which was taken ad- 
vantage of to the fullest extent. 

Thursday concluded the regular sessions of the conven- 
tion, and after a considerable amount of discussion Cleve- 
land was selected as the place for the meeting of next 
October, a choice that was generally indorsed, as Boston, 
the next favorite, was considered too far east for the con- 
venient attendance of many of the active members. Cleve- 
land possesses advantages for railway men in that a number 
of systems are in considerable use there, while the great 
West End system practically employs but one. 

Thursday night was the occasion of the annual banquet, 
and nearly 600 of the visitors sat down in the immense 
dining room of the Monongahela House, which had been 
most beautifully decorated for the occasion, to an elaborate 
dinner, followed by very pleasant postprandial 
speeches. The menu was a most artistic affair, bearing on 
its last page a fine emblematic picture of the modern 
history of street railroading. The idea is so bright that we 
reproduce the illustration in this issue for the benefit of 
those who could not be present at the convention. 

On Friday there was more attention paid to pleasure 
than to business. A large party embarked on the barge 
Mayflower and spent the day most agreeably in a sail up 
and down the river, with visits to the works of the Oil 
Well Supply Company and to the splendid Carnegie 
Steel Works, while another smaller but equally en- 
thusiastic contingent of the delegates accepted the 
invitation of the Pittsburgh, Allegheny & Manchester 
Street Railway Company to inspect its new power house 
and car barns. The power house is a fine example of 
modern power stations, equipped with two 500-h. p. com- 
pound condensing Corliss engines and multipolar Thomson- 
Houston generators of various sizes. The switchboard is 
an especially fine example of convenient arrangement and 
a model that might well be followed elsewhere. From the 
power station the visitors repaired to the car barn, a large 
and most conveniently arranged structure with every con- 
venience for handling and shifting the cars. Here wasa 
surprise in store in the shape of an elaborate luncheon 
elaborately served ina corner of the building, partitioned 
off with cars for that purpose. After enjoying the hospi- 
tality of the company here, most of the delegates embarked 
on the Thomson-Houston special car for a long trip over 
the system. This car, as before mentioned, was 
fitted with Robinson radial trucks and the latest 
form of motor. To display the latter one of the 
traps in the car floor was lifted up so that _ its 
smooth and noiseless running could be better appreciated. 
About one o’clock the car started out on the long run, 
making excellent speed and, thanks to its truck gear, 
swinging around sharp curves with the greatest facility. 
After a thorough test of the capabilities of the car, it was 
brought back to the car house, stragglers were picked up, 
and the delegates came back to the city to prepare for their 
departure that evening. 

It was after six o’clock before the hilarious barge party 
returned from the Carnegie Works, and there was quite a 
necessary skurrying around to catch the evening train. 
All through the afternoon the displays were being thinned 
out by packing, and when at about seven o'clock the 
great mass of the delegates appeared at the Pennsylvania 
station the hotels were pretty sorrily shorn of elec- 
trical glories. As usual, the special train was a lit- 


tle late in pulling out. The Lewis & Fowler 
cars took precedence, followed by half a dozen 
handsome Pullman sleepers filled with other re- 


turning delegates. Some waited until later trains, 
and farewells were said—quite unnecessarily, however, as 
the party were fated to meet again about 75 miles out of 
Pittsburgh, where a prosaic and exasperating freight wreck 
had been in progress. The entire road was blocked until 
the dim hours of the morning twilight, when the procession 
got under way again with the trains massed in two sections, 
and running on the time of the express that left Pittsburgh 
at one o’clock the same morning. It was a tired but good 
natured throng that met at the Harrisburg station Saturday 
morning for a breakfast at the hitherto unparalleled speed 
of something like 200 miles an hour. After that trial was 
over the terrors of the journey were nearly at an end, and 
the great mass of the attendants at the street railway con- 
vention pulled into New York seven hours late at 2:30 on 
Saturday afternoon. Of the more fortunate Western con- 
tingent we are unable to speak, except fo say that it is 
to be presumed that it escaped safely homeward. 

Thus ended the Pittsburgh convention, which may be 
counted as a signal success, both in the size of the attend- 
ance and the number and character of the exhibits. The 
papers were as arule of the most interesting character, 
and the only thing to be regretted was the absence of that 
full discussion which adds so much to the value of such 
proceedings. At the next meeting an effort will be made 
to have all the papers printed and distributed before the 
convention, so as to give the delegates the advantages of 
critically examining them before arriving on the scene. 
The working sessions will thus be devoted largely toa care 
ful discussion of the statements brought forward. Such 4 
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course is highly to be commended, as it much increases the 
usefulness of the careful work that has been done. Most 
papers read at such gatherings are of so thorough and elab- 
orate a character that no cursory inspection will bring out 
their full merits, and by giving a little time in advance for 
their consideration a formidable array of useful infor- 
mation can be drawn from the collected experience of the 
able and practical men who constitute the American Street 
Railway Association. 

It was truly said at Buffalo last year that the horse had 
made his last official appearance, and the Pittsburgh con- 
vention gave every indication of being a sort of formal 
farewell on the part of street railway men to their four- 
footed former allies. Not only was good-by said at the 
banquet, but most of the delegates went through the con- 
vention wearing with presumable complacency a very neat 
badge distributed through the courtesy of the Electrical 
Supply Company and bearing on its face the pleasing 
legend ‘‘ The Mule Must Go.” With every succeeding year 
electricians will feel more and more at home at the street 
railway conventions, and unless the signs of the times are 
all at fault a few years more will see nothing to rival them 
except the small and presistent delegation of cable railway 
men. The electric railway has come to stay and the up- 
holders of the mule are undergoing a conversion ¢xceeding 
in rapidity the wildest dreams that ever entered the mind 
of the most enthusiastic Bellamyite in his imagination of 
the possibilities of the future. 


The Motor of the Frankfort-Lauffen Transmission. and 
Three-Phase Motors in General. 





BY CARL HERING. 

In addition to what has already been published in these 
pages regarding the Frankfort-Lauffen transmission of 
power, the following, regarding the motor, may be of in- 
terest. 

The description of the dynamo published in THE ELEc- 
TRICAL WORLD Aug. 22 was made while the writer was 
visiting the Oerlikon Works in Zurich, where it was con- 
structed, and he was informed then that the motor was to 
be the exact duplicate of the dynamo. This, however, is 
not the case, and the statement must have referred to other 
installations which they are making with this type of dy- 
namo. In the Frankfort-Lauf- 
fen transmission the motor 
is radically different from the 
dynamo, as the readers of 
THE ELECTRICAL WORLD will 
have noticed from subsequent 
descriptions. To have the 
motor just like the dynamo 
would be to lose some of 
the chief advantages of the 
‘rotary current” system, 
which lies in the fact that 1t 
enables unsynchronal motors 
to be employed. The counter- 
part of the dynamo could 
doubtless be used as a motor, 
but it would have to run 
synchronously, with an ex- 
citing current, just as the 
usual alternating current 
motors. 

The material from which 
the description of the motor 
published in THE ELECTRICAL 
WORLD of Sept. 26* was made 
was obtained under very un- 
favorable circumstances, at 
a time when the inquisitive 
public had to be shut out 
from the room in which the 
exhibit was, by iron doors and 
drawn curtains, and the em- 
ployés seemed to have been 
sworn to secrecy, all of which 
was doubtless justified under the circumstances. It was 
quite difficult therefore to get facts about the motor. A 
complete description has not yet been. published, and prob- 
ably will not be for the present. Until it is published, the 
following short description of this class of motors, based 
chiefly on inspection and on some scant information, may 
be of interest: 

Imagine two concentric, laminated iron rings, precisely 
like the cores of a Gramme ring armature. The outside 
one is fixed, and we will here call it the field for simplicity 
sake; the inside one revolves on the shaft, and will here 
be termed the armature; there is a small annular air 
space between the two which corresponds to the air gap in 
any other dynamo or motor. The field ring has a series of 
small holes parallel to the shaft, quite near to its inside sur- 
face ; the armature has a similar series of holes quite near 
toits outside surface. In each of these holes is a copper 
rod insulated from the iron ; these rods together with their 
end connections form the windings of the field and arma- 
ture respectively. It will be noticed therefore that there 
are no coils and no wires ; the whole winding is built up of 
rods and end connections, making a very simple, cheap and 


In this there are two important typographical errors. Page 233, 
third column, twenty-second line from the bottom, “‘arc ”’ should 
read “no.” Second line from the bottom “even ”’ should read “iron,”’ 
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rigid construction. The end connections between the rods 
are made with the usual bracket shaped (—.—) connecting 
pieces, making a symmetrical, rosette shaped figure at the 
ends. 

The exact nature of the winding could not be ascertained, 
but the following is the general principle of it, and will 


serve to explain the action of the motor. Imagine the 




















Fig. 2.—FRANKFORT-LAUFFEN THREE-PHASE MoTOR. 


wires on the armature to be numbered successively 1, 2, 3, 
1, 2, 3, 1, 2, ete.; now let all those numbered 1 be connected 
in series by cross connections between each two wires at 
alternate ends of the armature, forming a zigzag winding 
under the whole cylindrical surface (Fig. 1); let the same be 


ae 


FIG. 3.-FRANKFORT-LAUFFEN THREE-PHASE MOTOR. 


done with those numbered 2, and also those numbered 3. 
This will give three independent windings, each one being, 
in position, slightly in advance of the other, and by a dis- 
tance equal to one-third the space between two wires 
of the same circuit. Suppose now a momentary positive 
current is sent through the series 1; there will be produced 
on the cylindrical surface of the armature between the zig- 
zag windings as many alternate north and south poles as 
there are wires in this circuit, as seen in Fig. 2, in which 





Fic. 1,--FRANKFORT-LAUFFEN THREE-PHASE Motor. 


the poles produced by this current are numbered N,, 8 , 
N,, S;, ete. In this particular motor we believe there were 


eight such poles. Now let a similar momentary positive " 


current be sent through circuit 2 and then through circuit 
3; the same north and south poles will be produced as be- 
fore, but they will be moved forward slightly in each case 
as seen in this figure. Let this third current be followed by 
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a negative momentary current in circuits 1, 2 and 3, suc- 
cessively ; this will produce the same poles as before (marked 
N,, N;, etec.), each time slightly advanced in position 
around the armature. Such successive momentary currents 
in these three circuits, following each other regularly and 
reversed in direction at every third impulse, will therefore 
generate a multipolar field quite like so many radial poles, 
which moves quite regularly around the surface of the ar- 
mature without reversing its polarity. Now, three alternat- 
ing currents differing in phase by one-third of a wave length 
will, if passed into these three circuits, act in precisely the 
same way (and very much better, of course) as the three 
successive momentary currents used in this illustration, 
and periodically reversed in turn. 

If a series of alternate north and south field magnets be 
placed around this armature, to hold the field in one place, 
then the armature will evidently rotate, and with exactly 
that speed with which its own fields would have revolved 
around it had there been no external field magnets ; it will 
evidently turn in the opposite direction to that of its own 
fields. This would make a synchronous motor, that is, one 
which must run in unison with the alternations. Motors of 
this kind were exhibited by other makers. If, instead of 
these external field magnets, a solid (not laminated) 
stationary iron ring is placed around this armature, it will 
resist, toa great extent, the movement of this revolving 
field, and by this opposition will tend to turn the arma- 
ture in the opposite direction. Small motors are built 
this way and work very well, and are evidently very cheap. 

The resisting action of this solid iron mass on which the 
principle of the motor depends, is due to the fact that the 
revolving field of the armature generates Foucault currents 
in this iron, and these currents oppose those in the arma- 
ture. But it is claimed that such Foucault currents circu- 
late promiscuously, as it were, in the iron and are therefore 
not always in the position to do most good. In order 
to direct them, the inventor of this motor laminates this 
outside iron ring and runs copper bars through it in the 
holes which were mentioned in the early part of this de- 
scription. The induced currents therefore flow through 
these bars instead of through the iron. - 

In some of the motors which he builds, one of which will 
be mentioned again below, these bars,in what we have 
termed the field, are simply connected together at their 
ends to common rings, short 
circuited in other words. The 
currents induced in this short 
circuited winding by a regu- 
lar transformer action will be 
just strong enough to pro- 
duce the required torque ; for 
instance when starting the 
motor they will be very 
great and will therefore gen- 
erate a very powerful torque ; 
when the motor is running 
at full speed, say without a 
load, they will be very small, 
because the armature will re- 
volve almost as fast as its own 
fields tend to do im the other 
direction, and therefore its 
own fields will be almost fixed 
in position; they will not be 
quite fixed, however, for if 
they were, there would be 
no currents induced in the 
short circuited stationary field 
winding. Let us call the speed 
at which the magnetism of 
the armature rotates (which 
evidently depends only on the 
number of alternations and 
on the nature of the winding, 
and is therefore a _ fixed 
quantity) the theoretical speed; 
then the difference between 
the actual speed and the theo- 
retical speed will express the number of times that this 
armature field actually revolves when the motor is running; 
let us call this the lagging of the speed. This lagging 
speed, or the actual rotation of the armature field, is what 
induces the current in the stationary field circuit. At the 
moment of starting, the lagging speed is a maximum and 
is equal to the theoretical speed, because the armature is at 
rest; the induced current in the short circuited coil is there- 
fore very great, which is a very good feature. At full 
speed, without load, the lagging speed isa minimum, and 
for a theoretically perfect motor it would be zero. Further- 
more, the armature of such a motor will take, or absorb, cur- 
rent about in proportion to the work it is doing, like a trans- 
former. At the moment of starting it is, in fact, simply a 
transformer with ashort circuited secondary ; at full speed, 
without load, it will act like a transformer also, but one in 
which the number of alternations will be proportional to the 
number of lagging revolutions; as the latter is small the 
transformer action will be small, and the motor will act 
more like a choking coil, or a transformer with an open 
secondary. As‘the load is increased the speed will tend to 
fall, the transformer’ action will increase and so will the 
induced current in the secondary, which in turn tends to 
increase the speed again by increasing its opposition to the 
revolving field. .. 
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As we have just seen, the current in the short circuited 
field windings will be very great at starting. For a large 
motor this would be a strain on the armature current, and 
therefore, on the leads, measuring instruments, fuses, 
transformers and generator in that circuit ; it would also 
affect any lamps or other motors on the same mains. To 
overcome this, the field circuit of the large motor used in 
the Lauffen transmission is not short circuited, but is con- 
nected by leads to a hand rheostat, by means of which this 
cjreuit can be opened or closed on a gradually diminishing 
resistance, and finally short circuited. This resistance 
was made of three iron tanks containing a solution of soda, 
and three movable, pointed iron plates which may be 
gradually lowered into this liquid and finally cut out bya 
short circuiting switch when they are fully immersed. 
On starting this motor, the field circuit is first opened, the 
current is then switched on to the armature; as we have 
seen, this current will be very small, as the armature will 
act like a choking coil or like the primary coil of a 
transformer with an open secondary; the armature 
will furthermore have no tendency to_ revolve. 
The | field circuit is then closed through a high 
resistance by means of the hand regulator; the 
armature then begins to revolve ‘slowly. By gradually 
diminishing the regulator resistance the speed of the arma- 
ture is gradually increased (with or without load) until it 
reaches its maximum, when the field circuit is finally short 
circuited. It will be seen, therefore, that such a motor is 
entirely under the control of the engineer. It can be 
started gradually with or without load, and can be main- 
tained at any desired speed from the maximum down to 
zero. It can furthermore be reversed by a simple switch 
which reverses the connections of two of the three currents; 
for instance, if the three circuits are numbered 1, 2, 3, and 
the waves follow each other in that order, then by revers- 
ing the connections of any two, say numbers 2 and 3, the 
succession of the waves will be in the order, 1, 3, 2, 1, 3, 2, 
1, etc., and the rotation of the revolving armature field will 
therefore be in the opposite direction. 

It may be well to call attention again to the fact, which 
is frequently overlooked in descriptions of this three-phase 
system, that the chief advantage of the system lies in the 
fact that the motors are so simple, reliable ‘and. unsyn- 
chronous, and that they may be started and reversed 
gradually, loaded or not; in other words, that they are 
under complete control. In these respects the motors are 
not only quite equal to continuous current motors, but 
owing tothe fact that there is no commutator at which 
sparks will be produced, they will stand what no continuous 
current motor can stand. This was shown bya small 
exhibit adjoining that of the large motor. This exhibit is 
shown in Fig. 3. It consists of a small three-phase 
motor of about twoh. p., coupled directly with an ordinary 
continuous current dynamo. The field of the motor was 
permanently short circuited: and the armature current was 
furnished with a reversing switch seen in the figure. The 
dynamo was connected to a batch of lamps and answered 
merely as a load or dynamometer for the motor. To start 
this motor the current was simply switched on without any 
starting resistance; it started quickly but without noise or 
jar. It was then loaded with double its normal load, that 
is with four h. p., to show that it could stand an abnor- 
mal, load without stopping; its speed was only slightly 
diminished thereby. It was then started loaded with this 
abnormal load with the same regult, requiring but two to 
three seconds to come up to speed. In order to tax it still 
more, the field of the dynamo was separately excited, in 
which case the motur did not have the advantage of the 
few moments which it takes at starting to excite the dyna- 
mo field. Lastly, and the most severe test of all, the cu- 
rent for the motor was reversed instantly while it was at 
full speed loaded with double its normal load, the dynamo 
being separately excited, It responded s@quickly, requiring 
only about four seconds, and with so little noise, that it was 
only by close watching that one could notice the actual 
moment of reversal. Surely there is no well-constructed 
continuous current motor that would stand such a severe 
test. 


(To be continued.) 
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The Elements of Practical Electricity.* 





BY DR. LOUIS BELL, 





EFFECT OF AN ELECTRIC CURRENT ON A MAGNETIC NEEDLE. 


The last experiment has brought to your mind the idea 
that when an iron bar is magnetized magnetic action or 
magnetic force is not altogether confined to the iron or to 
its immediate surface, but extends through the surround- 
ing medium, whatever it may chance tobe. In a similar 
way you are now going to look into the properties of a wire 
through which an electric current is flowing. At first 
thought—because breaking the circuit will rob an electro- 
magnet of its power, stop electrolytic action and suspend 
almost any of the experiments you have tried—it would 
seem that the effect of the electric current is confined to the 
wire which carries it. Breaking the continuity of the wire 
undoubtedly does prevent the appearance of certain electri- 
cal phenomena, but you have come torealize from the 
method of making an electromagnet, that a wire which 
carries a current is capable of producing very considerable 


° Continued from THE ELECTRICAL WORLD of Oct. 24, ‘1891. ' 
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effects in material that is wholly out of contact with it. 
The wire with which you wound your electromagnet was 
insulated and in the case of the magnetizing coil there was 
no contact, save by air, between the wire andthe needle 
or rod in the coil, yet these were strongly magnetized. 
Later a number of striking experiments will show you that 
the most important effects of an electric current are those 
which are manifest only outside of the wire, and that just 
as a permanent magnet gives signs of magnetic force at 
some little distance from it, soa wire carrying a current 
affects the medium, air or whatever it may be, about it and 
is capable of producing effects even at a considerable dis- 
tance. 

Connect the poles of one of your bichromate cells by a 
piece of stout copper wire (No. 16 will answer), a couple of 
feet long, straighten a few inches of this wire by holding 
it tense between the fingers and bring it down close over 
the glass cover of your pocket compass; the needle will im- 
mediately swing so as no longer to be parallel with the 
wire, and if you attempt by shifting the wire to bring it 
directly over the needle, the needle will keep on moving 
and getting out of the way. If you fasten the wire down 
over the compass in any position, and then reverse the 
connections at the battery so as to change the direction of 
the current, you will find that the needle recognizes the 
change immediately, and swings across the wire, making 
an angle with it on the opposite side. More than this, if 
you keep your eye on the north pole of the needle as the 
wire is stretched over it, you will find that there is a sys- 
tematic relation between the direction of current and the 
direction in which the north pole swings away from the 
wire. Ifthe wire is brought down over the compass while 
stretched in a north and south direction with the current 
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Fie. 15.—APPARATUS FOR SHOWING THE EFFECT OF AN 
ELECTRIC CURRENT ON A MAGNET NEEDLE. 


flowing from south to north, the north pole of the needle 
will swing toward the west; if the current be reversed it 
will swing toward the east. So you see the compass gives 
you a means of telling the direction of the electric current 
in a wire just as it enabled you to pick out the north pole 
of a magnetized needle, and in either case the action can 
readily take place at quite a little distance. As a pocket 
compass often has its needle not very delicately suspended 
you can best try further experiments on the relation between 
an electric current and a magnet that is free to swing by 
constructing the apparatus seen in Fig. 15, which may 
readily be made from a piece of board and a stiff copper or 
brass wire bent as shown, with a little loop at the project- 
ing end. Magnetize a small sewing needle and suspend it 
from this loop by thrusting it through a very small thin 
paper loop, as shown in the cut. This loop should be sus- 
pended by asmall bunch of silk fibres, such as can best be 
obtained by unraveling a bic of silk floss. With a 
little care you can pull out a bunch of fine fibres 
five or six inches long, and the fewer fibres in 
this bunch the better, for a single one is quite strong 
enough, although inconveniently small to handle with- 
out some experience. The fibres should be thoroughly un- 
twisted and then one end of the buach fastened with a little 
mucilage to the paper loop, while the other end, after the 
mucilage is dry, may be gummed or tied to the supporting 
wire. Now balance the magnetized needle carefully in the 
paper loop, when it will swing slightly and then take up a 
north and south position. The best way of magnetizing 
the needle is not in the magnetizing coil itself but by plac- 
ing it across the poles of your little electromagnet, about 
which you should wind a considerably greater number of 
turns of wire than in the first experiments, carrying as 
strong a current as your battery is capable of giving. Now 
connect the poles of one of your bichromate cells as before, 
hold the wire as shown in Fig. 15 and bring it close down 
over the suspended needle, when the north pole will swing 
to the west or east according as the current is flowing from 
south to north or the reverse. Place the wire immediately 
under the needle and the condition of things is reversed; 
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the north pole swings east when the current is flowing from 
north to south, and west when flowing from south to north. 
Whatever the direction of the current the effect on the 
suspended magnet can be predicted by remembering the 
following simple rule due to Ampére and often known by 
his name. Imagine yourself swimming with the electric 
current and facing the magnet, whether it is above or be- 
low you; the deflection of the north pole of the needle 
away from the direction of the current will be always tow- 
ard your left hand. But a magnetic needle free to move 
can tell us far more than the mere direction of a current. 
If you hold the wire that carries the current above the 
needle and bring it gradually down until it is as near as it 
can be without touching, you will see that the magnetic 
pole swings further and further aside as the wire gets nearer 
to the needle. In other words, the effect of the current on 
the magnet increases as the distance between them decreases, 
Go back to the pocket compass, stretch the wire close down 
over the glass and fasten it in position by placing books 
on the two sides of the compass, or in any other convenient 
way ; the needle will be deflected and will take up a certain 
position which youcan readily recognize by looking down 
and seeing the position of the needle on the compass card. 
Disconnect one end of your wire from the battery without 
disturbing that portion of it over the needle, twist on to its 
end a piece of No. 18 wire 15 or 20 feet in length, and con- 
nect the other end of this to the battery so that the current. 
instead of flowing through a short and comparatively thick 
wire, flows through a considerably greater length of small- 
er wire. The compass needle will be decidedly less de 
flected under this new arrangement than with the old, the 
battery being the same in either case. But you will readily 
understand that less current will flow through the long and 
small wire than through the short and thick one, even though 
they are of thesame material, just as in the early experi 
ments with the voltaic pile certain substances were found 
to permit the current to pass less freely than others. The 
experiment you have just tried introduces you at once to 
two very important facts, one of them the effect of resis- 
tance in hindering the passage of the electric current and 
allowing less current to pass, the other that there isa rela- 
tion between the amount of current and its effect on a mag- 
net placed at a given distance from it. In other words, the 
deflection of a magnetic needle enables one to distinguish 
between different strengths of current ;in fact to measure 
the current, and not only that but the effect of resistance 
in diminishing it. 
‘To be continued.) 
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Meeting of the Chicago Electric Club. 


At the last meeting of the club the address of the evening 
was made by Prof. Elisha Gray, on ‘‘The Electrical Con- 
gress of 1893,” the full text of which was given in the last 
issue of THE ELECTRICAL WORLD. After the address, Col- 
onel R. C. Clowry, chairman of the committee on Electri- 
cal Appliances of the World’s Fair Directory, followed with 
an indorsement of the remarks of Prof. Gray about the im- 
portance of taking hold of this matter promptly and 
thoroughly ; and then briefly referred to the work already 
accomplished in the electrical section and that outlined 
for the immediate future. 

Mr. John P. Barrett, Chief of the Electrical Department 
of the World’s Fair, was then introduced, and made a few 
characteristic remarks, in which he expressed to the mem- 
bers of the club his hearty appreciation of their efforts in 
forwarding the good work and promoting the interests of 
a fair ‘‘ that is going to be too big for any one to get in its 
way.” 

Mr. B. E. Sunny then made some excellent and pertinent 
remarks regarding the immediate value to the scientist, the 
engineer and the manufacturer, of the work that would 
be brought before the coming Electrical Congress, and of 
the importance of having the practical electrical units of- 
ficially designated. He pointed out that much remains to 
be done in the work of formulating a programme for the 
conference that will simplify its labor to the utmost, ena- 
bling results to be secured that will reflect great credit on 
the participants and lessen the labor of the electrician. Re- 
ferring to the growth of the different branches of the elec- 
trical industry, since the Paris conference was held in 1891, 
Mr. Sunny said: ‘‘ Arc and incandescent lighting came 
into general commercial use after 1883, and since that time 
about 325,000 arc lights and 3,500,000 incandescent lights 
have been installed, calling for an investment of approxi- 
mately $275,000,000, while within the last five years 354 
street railways have been equipped electrically with 4,513 
cars, running over 3,000 miles of track, representing a0 
investment of $21,000,000, omitting the cost of the usual 
accessories, such as steam plant, overhead construction. 
etc.” Regarding the storage battery, Mr. Sunny said: ‘‘ Of 
all the new developments in electricity, none has proven s0 
attractive and promised so much as the storage battery, and 
that the difficulties in its practical use will be speedily eli- 
minated, can be regarded as a foregone conclusion.” 

Mr. Sunny is chairman of the Committee on the World's 
Fair of the National Electric Light Association, and in re- 
ferring to the interest that association has in the final suc- 
cess of the electrical section said: ‘‘ Everything in the 
power of that association will be done to further the work 
of the electrical congress.” 

Mr. Sunny’s remarks, and also his active work as a citi- 
zen, as a director in the World's Fair, and as chairman of 
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various committees, in promoting the welfare of the elec- 
trical section in both its theoretical and practical branches, 
and in giving liberally of his time and attention to these 
matters, irrespective of any personal desires or of business 
connections, shows a generous spirit that cannot be too 
highly commended. 

Mr, Kempt then called on the Hon. George B. Shaw, of 
Eau Claire, for a few remarks, and Mr. Shaw replied with 
an amusing story about Mr. Kempt’s early days, and then, 
indorsing Mr. Sunny’s remarks regarding the importance 
to the manufacturer of having the units officially standard- 
ized and adopted, said that in view of the wonderful spirit 
of enterprise that has been developed in this city, he would 
suggest the word ‘‘ Chicago” as the proper name for the 
unit of success. Mr. Shaw paid a high tribute to the spirit 
shown by Mr. Sunny and Colonel Clowry, and other active 
business men, in devoting so much time to advancing the 
work of the World’s Fair ‘‘in which we of the Northwest 
feel that we have a sort of proprietary interest and will do 
all we can to make it a success.” 

Mr. W. H. Dyrenforth, Mr. D. W. Tripp, Mr. St. John 
Day, Mr. F. G. Beach, and Mr. C. H. Wells all followed 
with short but pithy remarks, and then Mr. F. W. Parker 
made a very happy speech, in which he referred to the 
grand practical work America had done in the electrical 
field: ‘‘ The real fundamental work of the Fair is to bring 
men together, to awaken sympathies in common, to develop 
that which is best, to concentrate and to unify.” 

A generous supper then followed, during which toasts 
were responded to by Mr. D. A. Ranck, of Fremont, O.; 
Dr. V. T. McGillicuddy, of Rapid City, Dak., who was pre- 
vailed upon to say a few words about his Indian experience 
when serving under Generals Custer, McKenzie and Crook; 
Chief Swenie, of Chicago; Mr. H. B. Cobb, and others. 
Among the friends from out of town were Prof. C. 8. Page, 
of Champaign; Mr. Ed. F. Williams, of Buffalo, and Capt. 
Willard T. Candee, of New York. 

The club rooms were suitably decorated with palms, 
ferns, potted and cut flowers, and the meeting was one of 
the most enjoyable in the experience of the club. 


oor oo oe ___ 


Edison Says the Locomotive Must Go.* 





There is only one man in the werld who could say it— 
say it and have the world listen while he said it. 

What he said was, ‘* Yes, it will displace the steam loco- 
motive.” 

The man is Thomas A. Edison, and he said it toa Herald 
reporter yesterday morning, standing in the ‘office of his 
Concentrating Works at Ogden, N. J., and talking of his 
newly perfected motor electric systems for steam and street 
car roads. 

‘It will displace it,” continued the inventor in an off- 
hand way, ‘‘if economy, as well as speed and safety, is a 
factor of locomotion, not because it will make easily a speed 
of a hundred miles an hour while steam strains itself to 
make 60, but because it will get one horse power out of from 
one to two pounds of cheap coal, while out of six pounds of 
dear coal a locomotive engine can only get that same one 
horse power. It will displace it because it will be cheaper.” 

‘** When will it displace it?” 

‘It will begin to do it between Chicago and Milwaukee 
at the World’s Fair.” 

Thus the greatest of modern wizards stood in his moun- 
tain retreat and calmly announced the ending of the won 
derfiul old era of steam locomotion, the birth of the new 
era of perfected electric travel, and fixed the date at 400 
years after the discovely of America. 

The top of Ogden Mountain, where the Wizard, as a di- 
version from his more serious business of making a-hun- 
dred-mile-an-hour motors, charms Bessemer iron ore out 
of the rock of abandoned mines with his magnetic sep- 
arator, is the highest and the loveliest spot in the State of 
New Jersey. Here he is coining money out of refuse; 
making ore out of which the Bethlehem Steel Works will 
forge their $5,000,000 worth of guns for Uncle Sam. 

And thus the Wizard spoke: ‘‘The problem of electric 
locomotion on what are now called steam railroads is a 
wonderfully simple one. The street car problem was the 
poser. Any electrician can run a train at high speed on a 
steam railroad track. 

“Why, eleven years ago, I ran a train at the rate of forty 
miles an hour on my three-mile track at Menlo Park by the 
same central rail system by which I propose to run now, 
ran it round curves at such a rate that the people wanted to 
walk back, I had Frank Thomson and all the Pennsylvania 
Railroad people riding on it. I wanted to begin at the big 
end of things. I wanted to run all the trains on the Penn- 
sylvania Railroad from Jersey City to Pittsburgh by that 
System, and I could have done it then. But in pioneering 
yo. have to begin at the little end, so I went into the elec- 
tric light. And in pioneering you have to have a man with 
herve to adopt your ideas. I have found the man. He is 
Henry Villard, It is his idea to have this system in opera- 
tion between Chicago and Milwaukee during the World’s 
Fair. He intends to demonstrate that there need be no 
such thing as waiting for trains between cities now con- 
sidered a long distance apart. He intends to run a train, 
Say, of two cars, every twenty minutes. 

“IT would not be surprised after that to see him introduce 
Financ cheated eibeniaciamenendhaemiete ieclascliinentanton 

" Article in New York Herald, Oct, 25, slightly condensed. 
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the system over the whole of the Northern Pacific lines, 
though he would not be compelled to introduce it all at once 
and throw away all his locomotives. By this system elec- 
tricity can be gradually introduced, more trains being sand- 
wiched in between the steam trains as the locomotives wear 
out.” 

‘* How can that be done and how will the current be ap- 
plied ?” 

‘** I cannot go into details,” replied Mr. Edison, ‘‘ for fear 
of injuring my rights on the other side—though, by the 
way, I never made anything out of European patents—but 
I will say briefly that the current will pass from the sta- 
tionary engine to a central rail between the tracks, thence 
through the mechanism attached to the bottom of the cars 
or motor. A freight train, of course, would need a motor 
because of the number of cars, although a single passenger 
car could be run carrying its own motor beneath it—thence 
to the wheels, and thenee back by the side rails to the 
power house or stationary engine.” 

‘** And how many of these stationary engines would be 
needed ?” 

‘** Three of them with a horse power of 10,000 or 12,000 
each would run the whole Pennsylvania railroad system 
between here and Philadelphia.” 

** Freight, local, express trains and all?” 

‘* All of them and at a great reduction of expense. Not 
only is each horse power produced at much less expense, 
for you must bear in mind that it is one or two pounds of 
cheap coal that will produce one horse power in a station- 
ary engine and six pounds of dear coal in a locomotive, but 
the depreciation of rolling stock and road bed is much less. 
Every exertion of steam power is in the nature of an ex- 
plosion, and when you take into consideration the fact that 
four or five hundred engines are on a road like the Penn- 
sylvania at one.time, each exercising a different degree of 
this explosive power, the depreciation is a great factor. But 
with electricity itis always the smooth, rotary motion, 
imparted in the same way by the same men at the station- 
ary engines.” 

‘**Can equipment be devised which will stand the strain 
of this system at full speed?” 

The Wizard smiled. ‘‘ Full speed of this system,” he 
said, *‘is, or I see no reason why it should not be, 200 
miles an hour. But as for practical purposes I feel sure 
that a 100-pound rail on a rock ballasted track would 
stand the speed of 100 miles an hour.” 

‘**And how will your train be stopped?” 

‘*By air brakes, the same as at present; and that is 
about all the one man who would take the place of en- 
gineer and two firemen on the present express trains 
would have to do—keep a lookout and mind his brake.” 

** Your system will be indispensable for the rapid transit 
tunnel, when completed, if it is completed ?” 

** Any electrician ought to be able to drive a train at the 
rate of 40 miles an hour,” was the modest answer. ‘‘ Sie- 
mens ran the first electric railway.” 

‘* But since you dropped the subject, eleven years ago, at 
Menlo Park, no electrician seems to have got very far with 
it?” 

The Wizard only smiled a deprecatory, apologetic smile 
and said: ** They certainly ought to be able to get the capi- 
tal for that tunnel if there is a provision against parallel 
lines, even if it is $90,000,000. You see, anything will pay 
in New York if the people want it. I have been working 
on the street car problem for two years. As I told you be- 
fore, any electrician can get high speed. One thing was to 
get low speed to run four or five miles an hour when neces- 
sary. And then the grades. Why, some street car grades 
are 12 per cent. With railroads the highest is generally 
two per cent. And then the mud. Well, I can pick the 
current up out of two inches of mud. I have done so on 
my experimental track down at Orange; but, I can tell you, 
it took all kinds of contrivances to do it.” 

‘** Is the system the same as that for the railroads?” 

‘* No; there was another difficulty. The thing was to 
get a system which a man such as street car lines have to 
employ could operate without knowing about it. To make 
it more simple for him makes it more complex for us. Of 
course I have the stationary engine, but for simplicity’s 
sake I have abolished the central rail. The current passes 
along one side rail to the motor and back to the stationary 
engine through the other.” 

‘* But in a city street will not conditions arise that will 
distract the current running along a naked rail under 
wagon wheels?” 

The Wizard smiled again, as if to say, ‘‘ That’s an easy 
one,” and replied: ‘* There are four fire engines in the city 
of New York which have iron wheels and we'd have to look 
out for them somehow. But those are the only vehicles, so 
far as I know, of the thousands in use there which have 
iron wheels. The rest are ali wooden and would not affect 
the current.” 

‘* Now, how about the safety of the public with an elec- 
tric current running up and down the car tracks in the 
middle of a crowded street?” 

The nearest approach to a proud, triumphant smile which 
had appeared there, then made its presence known on the 
Wizard’s round, cheerful visage. 

‘* A pressure,” he said, a “little heavier than the one I 
use would make a horse lift his foot, so,” and Mr. Edison 
raised one of his own feet about half an inch from the 
office floor, ‘‘ but the pressure I do use a horse wouldn’t 
feel at all, nor woulda man. You see, I employ the heavy 
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current with the low pressure, That is the whole secret 
of safety. The principle is this, that a stream of water 100 
feet wide which falls a foot gives the same power as a 


stream one foot wide which falls a hundred feet. The wide 
stream is my way, the high fall some other people’s, and 
the allowance of such pressures in public streets as some 
that are used is like letting a man place a boiler in a vault 
under a street and put on a thousand pounds of steam if he 
wants to do so. Electricity has developed too fast, you 
see, for the law to keep up with it. The whole question is 
one of expense. A low pressure trolley wire, for instance, 
requires four times as much copper asa high pressure one.” 

** Will the street car plant be expensive ?” 

** The system will be the cheapest known. The plant will 
not cost half as much as the cable and there will be no 
tearing up of the streets. Why, under pressure I could lay 
a mile of track for this system ina night. I never could 
see the use of taking possession of a street anyway. Why, 
when I laid the conduits for my incandescent light wires 
myself I would have all the work done at night and the 
street ready for use in the morning. When I turned the 
same work over toa contractor he would rip the street up 
and let it stay so.” 

‘**T think,” said the Wizard, growing almost enthusiastic, 
‘*that I have really solved the great street car problem. 
Elevated railroads are too expensive for most communities, 
so is the cable for most streets of those communities. Over- 
head wires the people will have no more of. This is 
cheap, swift, and safe. In smaller cities one of its great 
advantages will be to double the traftic. The men who are 
now accustomed to lunch near their places of business will 
go home to their midday meals.” 

** And when will the system be put in operation ?’- 

‘*Mr. Villard is attending to that. He will soon have a 
track for demonstration ready in the vicinity of New 
York.” 

Mr. Edison looked contentedly out of the windows. Then 
he changed the subject. ‘* We have now orders for 100,000 
tons of this iron ore which we extract from the stone of 
this abandoned mine—100,000 tons, and before we are in 
actual operation. There are millions of tons of ore here in 
these supposedly exhausted mines which our separator will 
get out.” 
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What Mr. Villard Thinks. 





(Telegram in Saturday's New York Evening Post.) 
SPOKANE, Wash., Oct. 24.—Henry Villard, who is mak- 
ing a tour of the Northwest, in an interview yesterday, ex- 
pressed a belief that all trains of the Northern Pacific be- 
fore long will be operated entirely by electric power. 
06 60 
The C. G. S. System. 


In acontribution to Nature, Prof. John Perry writes: In new 
applications of physics, in electrical engineering, for exam- 
ple, the use of the C. G. 8. system is not only easy, it requires 
a large amount of ingenuity in any engineer to calculate in 
any other than in C. G. 8. units, unless, indeed, he ignores 
all the experimental determinations already made for him 
and tabulated in the C.G. 8. system. And yet such in- 
genuity has already been exercised, and laborious investiga- 
tions have been carried out by some electrical engineers, 
with the result that certain parts of electrical engineering 
are getting to be even more unscientific in the units em- 
ployed than any part of mechanical engineering. In the 
subject of heat, we can ignore thesteam engine constructor; 
we can say to him, ‘‘Go on using your wretched pounds 
per square inch and your foot pounds per minute, and we 
will go on using our dynes per square centimetre and our 
ergs per second, because we are nearly independent of one 
another;” but we can make no such speech to the electrical 
engineer. We physicists have to say to him that we rely 
upon him to make new discoveries, to state to us new 
problems; and if he give usinformation in vague units 
of his own we cunnot tabulate ‘it for general use, 
and if he does not state to us his problemin the usual lan- 
guage, we are unable to understand him, and we can be of 
no mutual use to each other. But when he says to us that 
our language is cumbrous, that he has ideas to express for 
which we have no words, when he uses, toward us, prop- 
erly for one, that adjective ‘‘ academic” which has been 
more misused than Shakespeare’s word ‘‘ occupy ” the cul- 
prit and the judge change places. We can blame him if 
he invents unsystematic units, but not until we have given 
him the language and units that are correct. And in 
some particulars the electric engineer has the right to blame 
us. For example, any definition of unit electric current is 
so stupid that a multiplier or divisor of 7 or 4 x enters quite 
unnecessarily into all electro-magnetic calculation. The 
engineer and experimenter care less than nothing for ‘‘mag- 
netic susceptibility ” or for ‘intensity of magnetization,” 
or for ‘‘ free magnetism ;” these are, to him, mementos of 
the time of twelve years ago, when the inventor made 
bricks in Egypt, and the very cleverest mathematical elec- 
tricians were only distinguished from other inventors by 
the greater magnitude of their blunders. Dr. Hopkinson 
and Mr. Kapp and Mr. Bosanquet have given us simple 
ways of dealing with practical problems, and some of these 
are now kp »wn to every apprentice of an electric engineer- 
ing factory ; but we know of no mathematical treatise in 
which they are recognized, 
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Gearless Motors at the Convention. 





One of the most interesting single exhibits at the conven- 
tion was the car displayed by the Short Flectric Railway 
Company, and equipped with two of their 15-h. p. gearless 
motors. It was in service steadily throughout the conven- 
tion, carrying heavy loads of passengers, and subjected at 
times to severe tests. The Short motor has already been 
described in these columns, but some details of its actual 
performance will be interesting. 

Through the discretion and courtesy of the Short com- 
pany the gearless car was equipped with voltmeter and 
ammeter for testing, and any one who cared todo so was 
free to inspect the readings of the instruments while the 
car was on the road. A considerable number did so, 
and every opportunity was given them to examine for 
themselves with the greatest thoroughness into the action 
of the machine. A good many elaborate readings of the 
power required were taken, and the universal verdict was 
that the motors performed better service than had been 
anticipated. The conditions of the tests were unfavor- 
able in that the car was very seldom at liberty to run at the 
speed for which the motors were designed. and conse- 
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that an opportunity was not given for a comparison of the 
two systems. 

The Eickemeyer gearless motor, which has been very 
highly commended by those familiar with it, was unfor- 
tunately not represented at the convention. 
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The Thomson-Houston W. P. Railway Motor. 





One of the most interesting exhibits at the Pittsburgh 
Street Railway Convention was a new slow Speed railway 
motor of the Thomson-Houston company, of which the 
accompanying illustrations give an excellent idea. It has 
been in process of evolution for six months or more and 
has been worked up under the careful superintendence of 
Mr. Walter Knight. The new machine embodies some 
decidedly novel features and its excellent performance on 
the special car equipped with it was very favorably com- 
mented upon. It is known tothe trade as the W. P. motor, 
which being interpreted means water proof, and it well de- 
serves the name, because of the particularly complete iron- 
clad character of the field magnets. 

Fig. 3 vives a perspective view of the motor. and from it 
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FIGS. 1 AND 2.-THOMSON-HOUSTON W. P. RAILWAY MOTOR. 


quently the rheostat—itself a very convenient and efficient 
piece of apparatus—had to be in almost continual use, to 
the disadvantage of the operative efficiency. 

Two things about the working of the car are especially 
striking. First of all, even after a considerable number of 
trips the motors are barely warm, heating in fact less than 
the old double reduction machines with which electricians 
have been so long familiar. The resistance of the motors 
is so low—only an ohm and a quarter for the two coupled 
in parallel—that this result might have been anticipated, 
but it was most strikingly evident to any one who cared to 
put his hand on the field or armature of the machine 
after a long run. In the second place, the absence 
of gearing enables the car to run so freely that 
even on very slight grades it would run down without 
the use of any current, while on the level, after a fair 
start, it would continue running quite without cur- 
rent for a considerable distance. The time during which 
current was supplied on the round trip was noticeably 
less than with the geared motors, although while running 
—especially at reduced speed or up grade—the current re- 
quired was greater than with the other types. It is a pity 
that the motor did not have a chance on unobstructed track 
to show its full efficiency at normal speed, but even under 
conditions necessarily unfavorable its performance was 
very striking, and the Short company apparently felt no 
fear of the judgment passed even on those results, as 
was evidenced by their entire willingness to have any 
desired tests for which apparatus was available. It 
is very difficult for any motor, gearless or geared, to 
crawl through city streets efficiently, and the gearless type is 
at a special disavantage in this respect. Its best field 
is on comparatively level suburban roads running at rather 
high speeds, and for such service it is capable of giving 
excellent results. The absence of heating and the type of 
armature employed—with widely separated coils very 
thoroughly ventilated—give good reason for expecting 
small repair bills, and even in case of accident damage is eas- 
ily repaired, as a coil can be rewound in a short time with- 
out removing the armature sleeve from the axle or doing any- 
thing more than clearing away the fields to obtain ready ac- 
cess to the commutator. The method of suspension employed 
reduces ina very marked deyree the danger from shocks, 
and the cushioned driving spider enables the car to start. 
stop and reverse with great smoothness. The complete ab- 
sence of noise is a marked advantage of this machine and 
one that will tell in its favor, especially in the free running 
through suburban and residence streets, for which it is best 
suited. 

As mentioned elsewhere, the Westinghouse gearless 
car was on exhibition at the convention and ran admir- 
ably, but those most interested not only neglected to put 
testing instruments on the car but refused to allow tests to 
be made regarding the properties of the machines, the cur- 
rent consumed and other details that would interest practi- 
cal street railway men who judge a motor by its results on 
regular trips and feel more or less distrust of laboratory 
tests. It is only fair to state that the Westinghouse ma- 
chine is designed for a considerably greater normal speed 
than the Short motors, and hence in a city would work at 
even a greater disadvantage, but it is much to be regretted 





the arrangement of the iron is at once obvious. Singularly 
enough, it is a two-pole machine, so arranged on the theory 
that the comparatively slight gain in weight efficiency that 
could be obtained with a multipolar type is more than 
offset by the increased complication of the windings. The 
only portions of the machine open to the outside air are ex- 
posed at the two oval openings at the ends of the armature 
shaft. and even these can be easily fitted with covers should 
such a course prove desirable. The whole magnetic circuit 
is composed of two castings bolted together and free to 
swing apart by a hinge allowing ready access to the arma- 
ture. Fig. 1 is a rear view of the motor. 

Fig. 2 gives an excellent idea of the internal arrangements. 
The armature itself is very nearly twenty inches in 
diameter, a very powerful Pacinotti ring nearly six inches 
on the face and of about the same depth. It is wound with 
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clad form, however, tends to distribute the lines of force 
so as to avoid the sparking and change of lead that might 
otherwise have to be feared. The single coil is wound with 
quite coarse wire and its position insures the maximum 
magnetic effect from the current. 

The speed of the new motor is about the same as that 
of the older S. R. G. form, but its general 
working efficiency is somewhat better, owing not so much 
to a greater maximum of efficiency as to a better work- 
ing curve—at both heavy and light loads. The brush 
holders are shown in the cut, and the slots in 
which they fit render their position evident. The brushes 
are of the ordinary carbon description and are readily 
accessible through the opening at the end of the shaft. _ 

In operation the W. P. motor has been highly satisfac- 
tory. It runs with but trifling sparking and no heating 
to speak of, gives a very powerful torque, and is singu- 
larly free from liability to damage of the armature, for 
which its careful insulation and the Pacinotti form adopted 
are responsible. It is now being regularly manufactured 
at the Thomson-Houston works, and it is expected to take 
with great advantage the place in popular favor of the 
S. R. G. motor that has made so gcod a reputation for 
itself during the past summer. It is an interesting de- 
parture, both electrically and mechanically, and aside 
from its special features its general qualities of iron-clad 
field, gears running in oil, and the ease of access to the 
working parts will commend it to the practical street rail- 
way man. 

oe ee 
Notes from the Electrical Department of the 
World’s Fair. 





The classification of the electrical department has been 
finally completed, and is now in the hands of the printers. 
It has been changed but slightly from the classification 
published some months ago and all changes are in the 
interest of the department. 

The rules of the department governing exhibitors have 
been formulated under Chief Barrett’s supervision by his 
assistant, Mr. Keller, and are now in the hands of the 
Director General for his approval. 

The prospectus of the department has been completed, 
and this is also in the hands of the Director General for 
approval, from whom it will go to the Committee on 
Electricity. It contains all information that it is thought 
any one could desire, and will aid intending exhibitors in 
determining the probable cost of their exhibit. 

A recent letter from Chief Barrett’s secretary, Mr. Horns- 
by, written in Frankfort, states that he left for Nuremburg 
on the 7th inst. to visit Schuckert & Co. From there he 
goes to Berlin, Cologne, Breslau, Dresden, Vienna, Buda- 
pest, Paris and London, to visit the works of the most 
prominent manufacturers met at the exposition. He has 
been sufficiently encouraged there to visit these places. He 
is already assured of extensive and complete exhibits. 
Hartman & Braun, of Rockenheim, assure him that they 
will make a magnificent display of their justly celebrated 
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FIG. 3.-THOMSON-HOUSTON W. P. RAILWAY MOTOR. 


comparatively coarse wire in sixty-four sections, with four- 
teen turns to the section. Each coil is tightly placed in the 
space between two of the projecting teeth, and about the 
interior space the separate coils are closely packed, leaving 
only sufficient room for the four-armed driving spider. 

As will be seen, the armature takes up most of the full 
height of the machine, the pole pieces being but trifling 
projections and the requisite cross-section of iron 
being obtained by extending the poles to form a closely 
fitting iron box that appears in the exterior view. An un- 
usual feature is the use of buta single magnetizing coil 
wound not directly about the upper pole piece but on the 
casing immediately surrounding it. The lower pole is but 
slightly raised and both pole pieces are of the greatest ex- 
tent permissible with the dimensions of the machine. The 
use of a single magnetizing coil produces naturally an un- 
balanced field and a strong upward pull on the armature 
tending to relieve the pressure on the bearings. The iron- 


electrical instruments, ete. Dr. Hoepfner, the weil know! 
electro-chemist, of Giessen, was visited and promised @ 
complete exhibit of his method of electrolytic extraction 
and purification of copper and other metals. 

Frederick August Haselwander, so prominently connected 
with the Lauffen transmission scheme, promises to exhibit 
a wonderful street railway condnit, and has made in con- 
nection with Michael von Dolivo-Dobrowolsky, of the same 
enterprise, an assertion that they are ready to transmit 
1,000 to 5,000 h. p. from Niagara to the World's Fair at a 
pressure of 50,000 volts over a bare wire. The Ganz people 
of Vienna talk of running an electric road from the expos! 
tion grounds to St. Louis, making the run every half hour. 

A number of letters, telling the location of interestins 
historical apparatus and relics to be gathered in the histo! i- 
cal section, have been received by Mr. E. E. Keller, anc! 
is hoped that all persons having such apparatus or knowing 
of its existence will correspond with him. 
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Oct. 31, 1891. 


Proceedings of the Pittsburgh Convention of the 
American Street Railway Association. 


HE tenth annual meeting of the 
American Street Railway Associa- 
tion was held at the Monongahela 
House, Pittsburgh, Pa., on Wednes- 
day, Thursday and Friday of last 
week. The pro- 
ceedings began 
at 10:30 A. M. on 
Wednesday. 
Col. Henry M. 
Watson, of 
Buffalo, N. Y., 
president of the 
association, 
presided. Mr. 
W. J. Richard- 
son, of Brook- 


lyn, N. Y., the secretary, called the roll, and it was found 
that the following delegates were present: 


ATTLEBORO, Mass.—C. F. Guild, president; H. M. Bogarto, George 
Vi Mansfield, directors, Attleboro, North Attleboro & Wrent- 
ham Street Railway Company. 

BALTIMORE, Mp.— William A. House, Jr., general manager, Balti- 
more Traction Company. 

BIRMINGHAM, CONN.—H. Holton, president, and B. W. Porter, 
superintendent, Derby Street Railway Company. 

BRIDGEPORT, CoNN.—F. Hurd, president, and T. B. Lasher, secre- 
tary and treasurer, ma Horse Railway Company. 

BROCKTON, Mass.—Aliston Burr, Brockton Street Railway Com- 
pany. 

BROOKLYN, N. Y.—William Richardson, president; William J. 
Richardson, secretary, and John G. Jenkins, director, Atlantic 
Avenue Street Railroad Company. John G. Jenkins, director, 
Broadway Railroad Company. . F. Lewis, president; A. W. 
Dickie, superintendent, and M. G. Sterrett, Electrical Engineer, 
Brooklyn City Railroad Company. 

BUFFALO, N. Y.—Henry M. Watson, president, and H. H. Littell, 
vice-president and genera] manager Butfalo Railway Company. 

CAMDEN, N. J.—William 8S. Seuill, president; G. G. Browning, 
treasurer; J. J. Burleigh, electrician, and Samuel J. Fenner, super- 
intendent, Camden Horse Railroad Company. 

CuicaGo, ILt.—D. J. Kennedy, president, and A. H. Quaid, super- 
intendent, Cicero & Proviso Street Railway Company. T. C. Pen- 
ington, treasurer, Chicago City Railway Company. Charles F. Na- 
gel, superintendent, West Chicago Street Railroad Company. 

CINCINNATI, O.—H. H. Littell, president, and H. M. Littell, general 
manager, Cincinnati Inclined Plane Railway ee John Har- 
ris, superintendent, and George Bullock, director, Cincinnati Street 

tailway Company. Henry Martin, president, Mt. Auburn Railway 
Company; and E, F. Abbott, president, and T. M. Jenkins, superin- 
tendent, Covington & Cincinnati Street Railway Company. 

CovINeTton, Ky.—George Bullock, vice-president, and T. M, Jen- 
kins, superintendent, South Covington & Cincinnati Street Railway 
Company. 

CLEVELAND, O.—A. Everett, president ; Charles W. Wason, vice- 
president; H. A. Everett, secretary and treasurer, and Edwin Duty, 
superintendent, East Cleveland Railroad Company. M. A. Hanna, 
president, and J. B. Hanna, secretary, Woodland Avenue & West 
Side Street Railway Company. H. J. Davis, secretary and treas- 
urer, Brooklyn Street Railway Company. Charles eer pres- 
ident, Cleveland City Cable Railway Company ; and A. D. Rogers, 
president, Columbus Consolidated Street Railway Company. 

DaLLas, TEx.—Dallas Consolidated Railway Company. fj 

Dayton, 0.—C. B. Clegg, president, Oakwood Street Railway 
Company. 

Des Mornes, I4.—J. 8. Polk, president; G. B. Hippee, secretary, 
Des Moines Street Railroad Company. 

DENVER, CoLo.—C. K. Durbin, superintendent, Denver Tramway 
Company. 

Detroit, Micu.—James H. Vhay, president; S. Schloss, vice-presi- 
dent; N. W. Goodwin, secretary, and E. S. Hineman, treasurer, 
Fort Wayne & Elmwood Railway Company. H. M. Campbell, 
attorney, and E. W. Cottrell, of Detroit Citizens’ Street Railway 

ompany. 

Dover, N. H.—William D. Sawyer, peesifent, Henry W. Burgett, 
vice-president and treasurer, Union Street Railroad Company. 

DuLuTH, MINN.—F. S. Wardell, general manager, Duluth Street 
Railway Company. 

Erin, Pa.—John C. Brady, vice-president, and J. F. Pfetch, gener- 
al manager, Erie Electric Motor Company. 

Easton, Pa.—Henry A. Sage, president, Easton, S. E. & W. E. 
Passenger Railway Company. 

FINDLAY, O.—George B. Kerper, president, and Charles Smith, 
superintendent, Findlay Street Railway Company. 

GALVESTON, Tex.—W. H. Sinclair, president, Galveston City Rail- 
way Company. 

GRAND Rapips, Micn.—James R. Chapman, vice-president, and J. 
J. Odell, director, Consolidated Street Raslway Company. 

HAMILTON, ONT.—B. E. Charlton, president, and T. B. Griffith, 
secretary, Hamilton Street Railway Company. 

HARTFORD, CONN.—E. 8S. Goodrich, president, Hartford & W. 
Norse Railway Commpeng. 

Houston, Tex.—H. F. MacGregor, general manager, Houston 
City Street Railway Company. 

INDIANAPOLIS, IND.—W. 8S. Jewell, superintendent, Citizens’ 
Street Railway. p 

LEXINGTON, Ky.—C. H. Stoll, president; W. J. Loughbridge, vice- 
president; R. H. Smith, superintendent, Passenger and Belt Rail- 
way Company. 

LONDON, CAN.—V. Cronyn, president, and Thomas H. Smallman, 
director; London Street Railway. 

LOUISVILLE, Ky.—J. B. Speed, president, and T. J. Minary, gen- 
eral manager, Louisville Railway Company. 

MANCHESTER, N. H.—Charles Williams, president; Chas. H. Bart- 
lett, treasurer, and N. H, Walker, superintendent, Manchester 
Street Railway Company. 

MILWAUKEE, Wis.—Henry C. Paine, vice-president ; Geo, S. Jones, 
director, Milwaukee Street Railway Company. 

MINNEAPOLIS, MINN.—Thomas Lowry, president, Minneapolis 
Street Railway Company. 

NASHVILLE, TENN.— United Electric Railway Company. 

NEWARK, N. J.—Thomas C. Barr, president; John Akerman, 
superintendent, and C. J. Field, electrical engineer, Newark Passen- 
ger Railway Company, Newark & South Orange Railroad Com- 
pany. 

NEWBURYPORT, Mass.—Charles Odell, president; Thomas H. 
Johnson and B. W. Russell, directors, Newburyport and Amesbury 
Horse Railroad Company ; E. P. Shaw, Jr., general manager, Black 
Rock & Salisbury Railway. . : 

NEw York, N. Y.—C. Densmore Wyman, vice-president, C. P., N. 
« E. Railroad Company. L.H. McIntire, engineer and manager, 
Harlem Bridge M. & F. Railway Company. William Richardson, 
{Ung president, D. D., E. B, and Railroa Company. Thomas H. 
\'cLean, secretary, Twenty-third Street Railroad Company. A. D. 
Field, resident, Rocty-secena street and Grand Street Ferry Rail- 
wy. D. B. Hasbrouck, secretary, Houston & West Pavonia Railway 
( ompany. ’. H. Delany, director, North and East River Rail- 
— Milton S, Masson, secretary, Central Crosstown Railway 

ohnpeny, 

LANCASTER, Pa.—John A. Coyle, president, and W. M. Franklin, 
director, Lancaster Railway Company. 
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LAWRENCE, Mass.—N. E. Morton, superintendent, Merrimac V. H. 
Railway Company. Ss 

LOWELL, Mass.—P. F. Sullivan, secretary, Lowell City Railway 
Company. 

MANSFIELD, O.—Clarke Rude, president, and Reid Carpenter, 
treasurer, Citizens’ Electric Railway. ht and Power Company. 

McKeesport, Pa.—J. C. Smith, president; E. P. Douglass, direc: 
tor, McKeesport and Reynoldton Passenger Railway — y. 

NasHvua, N. H.—G. H. Knowles, general manager, and John A. 
Fisher, treasurer, Nashua Street Railway. 

New Brunswick, N. J.—G. M. Price, secretary, New Brunswick 
City Reliwey. a A 

NorFOLK, VA.—James W. McCarrick, director, and N. G. Miller, 
director, Norfolk City Railroad Company. i 

OMAHA, Neb.—W. W. Marsh, treasurer; W. A. Smith, general 
manager, and Frank Marsh, cashier, Omaha Street Railway Com- 


pany. 

ORANGE, N. J.—Francis M. Eppley, president, Orange Cross-Town 
and B. Railway Compeny. ; : 

PATERSON, N. J.—H. Romaine, vice-president, and T. H. Bake- 
well, director, Paterson Railway Company. 

ProriA, D1L—H. R. Woodward, vice-president, Central Railway 
Company. 

PHILADELPHIA, Pa.—Charles E. Ellis, president, and Thomas 8S. 
Manning, director, Citizens’ Passenger ilway Company. E. J. 
Moore, president. Lombard and South Street Ra way er 

PETERSBURG, VA.—George Beadle, proprietor, Petersburg Street 
Railway Company. 

PROVIDENCE, R. L—W. H. Bronsdon, general superintendent, 
Union Railroad Oosapeny. 

PHILADELPHIA, Pa.—E. B. Edwards, president, Ridge Avenue Pas- 
nger Railway Company; Chas. D. Matilack, rey, and Thos. 

ulon, superintendent, car department, Second and bird Street 
Railway Company. 

PrrrTsBURGH, Pa.—John G. Holmes, president; C. M. Gormly, sec- 
retary,and J. E. Rugg, superintendent, Citizens’ Traction Com- 

ny. D. F. Henry, president; Wm. H. Graham, secretary; Wm. 
McC. Ramsey, electric superintendent, and Wm. A. Stone, solicitor, 
Federal Street and Pleasant Valley Passenger Railway Company. 
S. J. Macfarren, secretary and general manager, Schenley Park & 
Highlands Railway Company. George W. Elkins, president; Thomas 
S. Bigelow, vice-president. E. W. Davis, superintendent; J. W. 
Reed, auditor, Pittsburgh Traction Company. C. L. Magee, presi- 
dent, Duquesne Traction Company. George I. Whitney, president, 
Centra! Traction Company. 

Ra.eieu, N. C.—John C. George, president, Raleigh Street Rail- 
way Company. ‘ 

READING, Pa.—B. J. Owen, president, and Albert Welheimer, di- 
rector, Reading City Passenger Railway Company. 

ROCHESTER, %. Y.—C. K. Minary, general manager; H. Seller Mc- 
Kee, chairman executive committee, and Murray A. Verner, direc- 
tor, Rochester Railway Company. 

SaLT LAKE Crry, UtaH.—W. R. Reid, superintendent, Salt Lake 
City Railwa Comeeny 

SALEM, Mass.—Nathan E. Morton, superintendent, Naumkeag 
Street Railway Company. 

ScRANTON, Pa.—J. H. Vandeveer, general manager, and J. H. 
Richford, engineer, Scranton Street Railway Company. 

SaN ANTONIO, TEX.—W. H. Weiss, president, San Antonio Street 
Railway Company. 

SAVANNAH, Ga.—J. H. Johnston. president; George Parsons, 
divéeter, and Harry Parsons, engineer, City and Suburban Railway 

‘company. 

Sioux City, Ia.—James F. Peavey, president, Sioux City Street 
Railway Company. 

_ SYRACUSE, N. Y.—A. Bartlett, superintendent, Consolidated 
Street Railway Company. 

St. PauL, Minn.—Thomas Lowry, president, St. Paul City Rail- 
way Company. 

St. JosEPH, MicH.—W. Worth Bean, president, St. Joseph & 

Benton Harbor Railway Company. 
_ Str. Louis, Mo.—Robert McCulloch, vice-president, Benton-Belle- 
fontaine Railway Company, Cass Avenue and Fair Grounds Rail- 
way Company, Citizens’ Railway Company, and general manager, 
St. Louis Railroad Company. James Adkins, secretary, and George 
W. Baumhoff, superintendent, Lindell Railway Company. John 
Mahony, vice-president, People’s Railway Company. John Scullin, 
president, Union Depot Railway, D. R. Hamilton, president, and 
John B. Gault, director, St. Louis Railway Company. 

SPRINGFIELD, Mo.—Frank B. Smith, secretary, and A. H. Rogers, 
director, Metropolitan Railway Company. 

TAUNTON, Mass.—George C. Morse, superintendent, Taunton 
Street Railway Company. 

TERRE HavtTeE, IND.—Willard Kidder, vice-president, and C. Kid- 
der, director; Terre Haute Street Railway Company. 

TOLEDO, O.—Albion E. Lang, vice-president, and Fred. H. Lin- 
coln, electric engineer, Toledo Consolidated Street Railway Com- 
pany. D. Robinson, Jr., president, J. J. Robinson, secretary, and G. 
B. Perkins, director, Toledo Electric Street an Co. 

TORONTO, CAN.—George W. Kiely, president; William McKenzie, 
vice-president; James Gunn, secretary; C. C. Woodworth, treas- 
urer, and H. H. Everett, general manager, Toronto Railway Com- 
pany. 

TRENTON, N. J.—P. E. Hurley, assistant superintendent; Jonathan 
H. Blackwell, director; F. W. Roebling and Chas. Y. Bambard, 
directors, City Railway Company. Lewis Perrine, Jr., president, 
and B. V. Hill, superintendent, Trenton Horse Railroad Company. 

Troy, N. Y.—Charles Cleminshaw, eae manager, and Charles 
H. Smith, superintendent, Troy & nsingburgh Railway Com- 
pany. 

Utica, N. Y.—O. T. Crosby, president, and W. E. Baker, vice- 
president, Utica Belt Line Railway Company. 

W ASHINGTON, D. C.—Wm. J. Stephenson, president, and R. F. 
Parker, treasurer, Columbia Railway Company. G. T. Dunloys, 
Washington and Georgetown Railway Company. W. J. Stephen- 
son, president, and R. F. Parker, treasurer, Columbia Railway 
Company. ~aee Truesdale, president, and F. H. Clark, director, 
Eckington & S. H. Railway Company. 

WATERBURY, CONN.— Waterbury Street Railway Company. 

West HAVEN, ConN.—Israel A. Kelsey, president, and Samuel A. 
Stevens, secretary and treasurer, New Haven & West Haven 
Horse Railroad Company. 

WEsT SUPERIOR, WIs —S. T. Norvell, president, Douglass County 
Street Railway Comones. 

WILMINGTON, DEL.— ston Lee, vice-president. and H. H. Ar- 
cher, superintendent, Wilmington City er Company. 

WILLIAMSPORT, Pa.—H. R. Rhoads, president, and Wm. Haines, 
superintendent, Williamsport Passenger Railway Company. 

JORCESTER, Mass.—J. B. Chapin, superintendent, Worcester 
Consolidated Street Railroad Company,Samuel Winslow, president; 
W. B. Ferguson, director, Worcester, Leicester & Spencer Rail- 
road Company. : 

WHEELING, W. Va.—J. M. Sweeny, president, and W. E. Har- 
rington, superintendent, Wheeling Railway Company. 

YorK, Pa.--William H. Larius, president ; D. K. Trimmer and 
Frank Geise, directors, York Street Railway Company. ° 


The opening address of President Watson was a thorough 
discussion of the present condition and prospects of the 
various methods of street railway traction and contained 
some valuable statistics. In the course of his address 
President Watson said : 

‘**The most important matters to be discussed in the con- 
vention will be the problems which arise in the applica- 
tion of electricity to street railway traffic. It is a source 
of no little satisfaction to us to know that, in the develop- 
ment of the electric railway, America leads the world. 
Three years ago there were only 13 electrical roads in the 
United States; now there are over 400, and the advices 
from every part of the country indicate that before the 
close of the present year the number will be increased to 
500. The capital now invested in American electric rail- 
ways exceeds $75,000,000. *‘Horse sense” counts for but little 
in this age of rapid transit. We old dogs have been obliged 
to learn new tricks, and without the usual privilege of 
serving an apprenticeship. Our stables are being converted 
into power houses; the electrician has taken the place of 
the veterinary surgeon ; our drivers are being educated as 
motor men, and most of us have horse cars for sale. It is 
well for us that at such a time, when a thousand unsettled 
questions perplex us, we can come together in this organi- 
zation, with the memories of nine other gatherings still 
warm in our hearts, to exchange experiences, compare 
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notes, and give to each, other helpful information, Our 
cities and large towns are becoming as hungry for street 
railways as the people of the West are for steam roads, and 
the bulletins of the new census reports show that in 54 of 
the largest American cities the mileage was nearly doubled 
between the years of 1880 and 1889, the figures being 1,983 
miles in 1880, and 3,150 miles in 1889. 

** The following statistics have been compiled from returns 
made by street railway companies in the United States 
and Canada to the middle of September. and are believed 
to be as reliable as it is possible to make them : 
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‘It is interesting to note that since November, 1890, the 
number of horses employed on street railway lines has 
fallen from 116,795 to 88,114; that is, 28,681 in one year. 
At this rate, it will not take long to emancipate the horse 
from street railway business. 

** According to the ofticial figures taken from one of the 
street railway journals for the month of October, 1891, 
Philadelphia leads with 510 miles of single track ; and 
after the Quaker City comes Chicago with 452 miles, New 
York with 289 miles, Brooklyn 285, Boston with 283, St. 
Louis 275, Baltimore 207, San Francisco 205, Cleveland 192, 
Cincinnati 180, Pittsburg 168, Kansas City 141, New 
Orleans 139, Louisville 132, Buffalo 110, Minneapolis 101, 
Los Angeles 99, Detroit 94, Birmingham (Ala.) 92, St. Paul, 
90, Washington 85. 

** The official figures of the census just completed show 
that in December, 1889, 476 cities and town possessed rapid 
transit facilities; and it is now difficult to find any town 
of 5,000 inhabitants without one or more street railways. 

** Since the introduction of cable and electric transit, the 
government, in its wisdom, has found a new use for the 
street cars. Some of our lines have been elevated to the 
dignity of United States mail routes. The plan, in bold 
outlines, is to place on all the cars convenient little boxes 
for the collection of mail, which is taken up and sorted at 
some central point and the city letters sent to the sub sta- 
tions, without any of the delays incident to the handling of 
the mails at the general post office. As an illustration of the 
workings of such a system there is on record a well authen- 
ticated instance of the travels of two letters, one of which 
was dropped into a letter box on a lamp-post in a large city, 
and the other sent from the same point at the same time to 
the general post office on an electric car. A comparison of 
the envelopes subsequently made shows that the last named 
letter actually reached Washington, 400 miles away, at 
almost the same time that the letter dropped into the box 
was received at the general post oftice, only two miles away. 
In the city, where all the cars come to acommon centre, the 
plan seems most feasible, and companies who have not 
given this matter due consideration will do well to consult 
the‘r local postal authorities at an early day.” 

The report of the Executive Committee, which followed, 
was a careful presentation of the work accomplished by 
the association in the past year and a review of the prob- 
lems presented for the consideration of the members. The 
report contained this reference to the electrical features of 
the convention's work : 

‘** Committees have been appointed to report on the fol- 
lowing subjects, namely : ‘ A Perfect Electric Motor ;’ ‘A 
Year's Progress of Cable Motive Power;’ ‘Public and 
State Treatment of Corporations, No, 3;’ ‘The Depen- 
dent—Overhead or Underground—System of Electric Mo- 
tive Power,’ and ‘The Independent—Storage or Primary 
Battery—System of Electric Motive Power.’ It will be 
seen that unusual prominence has been given to the subject 
of electricity ; indeed, so much so that this meeting may 
be fairly called an * Electric Meeting.’ The committee 
considered that electricity had rightly earned the consider- 
ation which has been accorded it in the several sub- 
jects devoted to its consideration along different lines ; 
and the development of the business during the current 
year has only tended to strengthen the committee in the 
wisdom of its allotment of so large a part of the time 
of this meeting to electrical consideration. The prepa- 
ration of the reports covering the two distinctive systems— 
dependent and independent—were placed in the hands of 
men who were thoroughly competent to deal therewith, 
by reason of their intimate connection in each case with 
the respective systems. No limit whatever was placed 
upon the authors as to their treatment of the subjects, and 
it is believed that the consideration given thereto will be 
exhaustive. The gentleman to whom was referred the sub- 
ject, ‘A Perfect Electric Motor,’ by reason of his long 
‘continued and varied experience with electric traction, as 
well as his extensive knowledge of the street railway busi- 
ness, was considered to be eminently qualified to tell this 
association what were the requirements necessary in a per- 
fect electric motor.” 

At the conclusion of this report, Mr. H. A, Everett pre- 
sented the following : 
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REPORT OF THE COMMITTEE ON A PERFECT STREET RAILWAY 
«MOTOR. 

For the past eight years the writer has been very intensely 
interested in the perfection of electric motors. The first 
experiments were mace in the summer of 1884, but during 
the previous winter we had been carefully watching the 
operation of an electric system in the private premises of 
one of the large manufacturing co:npanies, and had seen 
the motor operate under all conditions of weather—though, 
of course, experimentally. We had come tothe conclusion 
that it was just the thing, and had hopes that it would 
revolutionize travel the world over. On application to the 
city government, we were given the right to build one and 
a half miles of railway, with an electric conduit. The 
troubles and vexations we experienced with the conduit 
are not covered by the title of my paper, and I will en- 
deavor to confine myself to explaining the changes that 
were required in the motor. 

The first fundamental error made by the electricians was 
in the idea of increasing the voltage in proportion to the 
number of cars run, which of course, would be impractica- 
ble in a system of any size, but we did not know that then. 
We got our experimental car, and quite frequently, for a 
few hours, it would work magnificently, giving a speed of 
22 miles per hour with the utmost ease, and running for- 
ward or backward with one or two loaded trailers in fine 
shape. We were quite well satisfied with the experiment 
with the one car, but insisted on having a second and third 
car placed on the line before adopting it generally. We 
finally got the second car running, and were very much 
dispirited to find that the speed of both cars was im- 
mediately reduced to about four miles per hour. This 
result was, of course, very unfortunate for us. Return- 
ing to my subject, in starting in with the motors we tried 
wire rope transmission from the armature to a drum on the 
axle, but it did not work at all satisfactorily, the ropes often- 
times stretching too much. We then tried manila rope 
transmission, but that also had its weak points, and the 
change to friction gear also proved unsuccessful. After 
these various trials, the late Richard N. Allan requested us 
to allow him to gear it at his own expense with a system 
of cog gearing which he was quite sure would prove suc- 

cessful. We very gladly gave him permission to put in the 
gearing, and (this style of gearing has been practically 
adopted by all the prominent electrical companies in the 
country) after trying to operate this line for about a year 
and three months, we gave the matter up for the time be- 
ing, believing that it was impracticable either to operate a 
conduit, or to operate by the system as suggested at that 
time, though never losing faith in the final outcome of 
electric propulsion. We examined a great many motors 
and traveled over a large part of tne United States to ob- 
serve tests made of batteries of various 
kinds, but we were not at all satisfied as to 
operation, and, until we 


storage 
their successful practical 
saw the road operating at Richmond with overhead 
wires, we had no desire to again enter into the matter of 
electrical propulsion, although it must be admitted that 
some of our people were willing to put in a system similar 
to the one at Scranton, even before the Richmond system 
was in operation. An electrical motor of three years ago 
should hardly be compared with the motors manufactured 
at the present time, and, on the other hand, a motor that 
is considered perfect, or nearly so now, might be considered 
old-fashioned and obsolete within a much shorter period. 
We have made several test of storage battery systems, and 
have watched with great interest the many tests made in 
that branch, and, candidly, we must admit that the prac- 
tical successful application of storage batteries for street 
railway propulsion seems as far in the future as it did tive 
years ago. Almost all street railway men admit that the 
storage system, if successful, would be the ideal system, 
and all hope for its ultimate achievement; and in this age 
of progress it would be very short-sighted and bigoted to 
say that it will never come. 

All of the prominent companies are eager to perfect their 
motors in the matter of details, and have cheerfully co- 
operated with the practical men running electric roads to 
bring about the improvement of their machinery. All the 
well-known systems of the day have some special points of 
advantage, but these | will not refer to, as it is not within 
my province to do so, ; 

The motors when first constructed were altogether too 
light, both mechanically and electrically, but these difticul- 
ties are being overcome very rapidly, as well as the serious 
ditticulty of too rapid motion, which swelled the operating 
expenses very largely in maintaining the parts and replacing 
the gearing. The best motors manufactured hereafter 
will be the most simple in the matter of the construction 
of the parts, and at the same time not consuming too great 
a quantity of electricity, se that in addition to being simple 
they will also be economical. The principle of winding 
armatures is, of course, a pretty old one now, and each 
company is anxious to give its patrons the most efficient 
and best armature. I think it would be an improvement 
if in all machines made a better insulated wire were used 
in both armatures and fields. A more reliable and positive 
fuse wire application, one that would always burn out 
while still under the capacity of the motor, would also be a 
great improvement. 


A great many corporations in operating motors do not 
appear to be willing to give them proper attention or in- 
spection, with the result that weak points are very soon 
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apparent; but thisis in no way the fault of the manufac- 

turer, 

The writer expects within a very few years, as the motors 
are perfected and their armature speed reduced, to see a line 
of railway from New York to Chicago, run on the basis of 
not more than a two hour time table for the through trip, 
and giving a transportation rate considered impossible with 
the present motive power. A great diversity of opinion exists 
as to the proper size of motor cars, a good many companies 
holding to the principle that a very large car is desirable and 
practicable. From our experience in operating cars from 
16 to 30 feet in length I am of the opinion that on routes 
having a small patronage where the earnings are under 20 
cents per carmile run it isunwise and undesirable to have a 
car exceeding 21 feet in length inside, as it is much more 
economical to have trail cars when the traffic is heavy, 
rather than to be at the continuous daily expense of hauling 
a very large car of great weight. 

I would again reiterate the fact that motors have been 
wonderfully perfected within the past year, and if as much 
progress is made during the coming year there can be very 
little to ask in perfecting a motor, although it is very de- 
sirable that the mechanical application should be more care- 
fully looked after. I do not think it was the intention to 
have me criticise in any way the special weak points of any 
system, but simply to refer to the whole question in a gen- 
eral way. If you will pardon a short divergence from the 
subject, I will relate an incident which occurred last spring. 
A gentleman largely interested in street railways made the 
remark that in the city of New York they would never 
permit the use of electric motor cars if accompanied with 
unsightly overhead wires. I asked him if it was quite con- 
sistent that so much objection should be made to a system 
which required but one copper wire, not exceeding three 
eighths of an inch in diameter, with posts on either side of 
the street, 150 feet apart, with a diameter not greater than 
an ordinary hitching post, after allowing on the street that 
beautiful structure, ‘‘the New York Elevated Railway,” 
with its perfect (7), odorless, smokeless, noiseless steam loco- 
motives, and shutting out both light and air to the people 
on the street where the railway is operated. He candidly 
admitted that he did not know but that the elevated road 
was about as bad as the overhead wires. 

To resume my subject, at the present time all of the prom- 
inent companies are devoting the time and intellects of 
their best men to the perfection of a gearless motor. They 
all now have the single reduction motor in the market, 
which is certainly a wonderful achievement in advance of 
the late countershaft machines, and which ought to makea 
splendid exhibit when compared in the matter of operating 
expenses. But I have noticed one matter which the elec 
trical companies seemed to have entirely overlooked in the 
manufacture of their apparatus. and I must say that this 
failure is universal. 

All of the prominent companies seem to have fallen into 
the same error, and seem to persistently and maliciously 
continue in their evil ways. I do not think that any one 
subject connected with electrical propulsion has received so 
much attention from the railways as this one, and with so 
little co-operation and assistance from the electric com- 
panies, I, of course, refer to the price of their equipment. 
It appears to me that the companies, instead of operating 
1,000 motor cars, could be operating 40,000 within a very 
short time, if they would bring the price down to a reason- 
able figure so that all companies could afford to purchase 
an equipment. I think it would also be desirable if the 
electric companies would supply all the extra parts from 
their shops ata price allowing a reasonable margin for 
profit. 

Before closing this paper, I desire to extend my sincere 
thanks to all the gentlemen connected with street railways 
who have so kindly given me the benefit of their experi- 
ence on this subject. 

In summing up my idea of a perfect street railway motor 
at the present time, I would say : 

Taking the trolley wheel, pole and stand, I think it desir- 
able to have a wheel that is capable of following the wire at 
any angle, with a trolley pole brittle enough to break should 
it become entangled in the wires, without pulling them 
down, and a trolley pole rigid enough to give good, steady 
pressure on trolley wire, and so constructed that when the 
car is in the car house or going under a low bridge, the pole 
could come very close to the roof of the car, also flexible 
enough to give good pressure when the trolley has to be 21 
or 22 feet high at the railway crossings. 

The car should have a lamp circuit, with plenty of lamps 
distributed properly. 

The perfect motor ought to have, as hereinbefore sug- 
gested, a reliable fuse plug, that will invariably blow before 
injury is done to the machine. 

Have on each car the best lightning arrester that can be 
secured in the market. 

In coming to the motor proper, it is desirable to use a 
controlling switch that is easily operated and readily re- 
versed, in case of accidents. The simpler the controlling 
device the better, and it should be constructed with a view 
to guard against any possible disarrangement of the parts, 
s0 that it will be reliable in all cases, both electrically and 
mechanically. 

The rheostat should also be carefully looked after, and 
properly protected to keep it from injury, by reason of 
water, snow or dirt getting upon it. It should only be 
available in starting the car to avoid the lunge of a start, 
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and should be so arranged as to be cut out as scon as the 
car is started, and give the entire efficiency of the motor 


proper. 

The motor should be well protected in all its parts from 
any outside interference, so that in running along the street 
it will be impossible to pick up nails, wire or anything that 
would short circuit it, at the same time observing that a 
motor must be properly ventilated to keep it from heatiny 
while in use. The cover should be made so as to be easily 
removed. . 

I deem it very advisable to have an armature of a large 
diameter, making a small number of revolutions per minute. 
with the bearings made of extreme width with proper 
grease cups, and in such a condition that they can be readily 
re-babbited when slightly worn. 

The diameter of the commutator should also be large. 
and to have the brushes easy of access is very desirable. 
The winding of the armature ought to be of the simplest 
kind, and the size of the wire and insulation of same should 
be carefully looked after. I think the insulation of wires 
in armatures is at present one of the weakest points in the 
motor. 

The armature gears should have a wide face, and run in 
oul. The armature shaft ought to be of ample diameter. 
and there is nothing gained by having the keyway tov 
small for the securing of the commutator to the shaft. The 
commutator should be carefully insulated. so that there 
will be no grounds between it and the case. The box in 
which this gear runs ought to be constructed of copper, or 
some light material that is somewhat flexible, so that if 
struck from the outside it will bend rather than break. The 
tields should also be wound with a wire of better insulation. 
and of ample size to take the current. Of course, in this 
particular, I do not intend that the wire of either the field 
or armature should be great enough to take more horse 
power than ought to be used by the machine. To my mind 
it is very desirable to have the armature in such a condition 
that it can be readily taken out from the machine and _ put 
in again. 

One of the serious disadvantages to operators of electric 
roads is the expensive labor necessary in winding the arma- 
ture and fields, also in regard to high priced mechanics 
who ought to be employed to attend to the machines. 
There is nothing gained in employing a cheap class of labor 
to handle an electric equipment, either as electricians, arm- 
ature or field men or mechanics. This proposition is « 
self-evident truth, as can readily be observed in many roads 
now in operation. 

At present, I think the single reduction motor is the 
nearest perfection of any on the market, 

I think it very desirable that the electric companies 
should devote some time to the perfection of an electric 
brake to stop the car with the same power that runs it. 
This could be readily done and would be a satisfactory im- 
provement. 

Electric heaters are now used in quite a number of 
places and I think will prove quite satisfactory. 

I have noticed electric signal bells on some of the cars. 
and they seem to work very well. Fora dasher gong on a 
motor car Iam in favor of a foot tread, as in testing an 
electric gong we found that our men used it altogether tou 
freely. 

T am in favor of an oil headlight. one that can be re- 
moved easily, so that in the event of a trolley being broken 
or anything happening to the electric part of the car, or a 
light is desired underneath the car, the oil headlight can be 
used to better advantage than the electric. There oughi 
also to be one oil light in every car for the same purpose. 
There is no reason why an electric fare register cannot be 
made to work successfully. 

The durability of the motor is a question which requires 
very careful attention. The single reduction motor, when 
properly looked after, ought to last for many years. We 
have had one in operation for over 10 months, and it ap- 
pears to be in as good condition as when it first went on 
the road. The car should be of moderate size, constructed 
with all modern conveniences, but without fancy decora- 
tions or any unnecessary display. 

The cars should be run on frequent headway and at all 
hours of the day and night, at as high a rate of speed as 
the civic authorities will permit. The noise of the motors 
has been very largely done away with, and by careful at- 
tention the old countershaft machines can be used until 
worn out by simply covering the gearing with an oil box, 
and by not attempting to run them too many miles with- 
out inspection. 

DISCUSSION OF MR. EVERETT’S REPORT. 

Mr, STEPHENSON, of Washington: I would like to get 
some opinion in regard to the comparative cost of operatiny 
electric and horse railways. 

Mr. HENRY, of Pittsburgh : I have in my hand a copy o! 
my last annual report. Our total cost, including conductors 
and motor men, all repairs, maintenance of way, genenal 
expenses and all other charges, amounted to 20,26 cents per 
mile. Separating this into strictly operating expenses 
and fixed charges, we have operating expense of 12.4 1 
cents per car mile, and in comparing the same with 
the cost of operating the horse line, which was 10 cents pe! 
car mile, we must remember that we then paid but one 
man on acar, where we now pay four, or three cents ab 
mile against 6.8 cents now. This increased cost per mile 
for conductors and motor men is a necessary adjunct of rapid 
transit, and is not peculiar to the system. Allowing for 
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this, we have a difference of 1.04 cents per car mile in favor 
of electricity as against animal power. 

Mr. PEARSON, of Boston: Our road has about 350 cars 
equipped with electric motors. The expense of. operation 
with horses is about 25 cents per car mile, including every- 
thing connected with the operation, fixed charges and track 
repairs. In Boston the cost of operation is quite high as 
compared with some other cities. You will find in many 
cities the cost of operation of horse cars is below 25 cents, 
but we pay a good price for labor on account of the run- 
ning of our lines in the congested parts of the city, where 
we cannot get as much work out of a man as you can in 
other cities. This makes a greater cost of operation. The 
cost of operation with electric motors up to the present has 
been about 20 cents per car mile. The increased 
cost Of operation in our city is also true to a 
great extent with electricity. We pay 25 cents a day more 
for motor men and electric car conductors that we do for 
horse conductors and drivers. That has been our experi- 
ence up to this time ; we save about 25 per cent. Our men 
are really expected to work ten hours a day but we really get 
anywhere from seven and a half tonine and a half hours a 
day. The amount of power consumed is considerably more on 
account of the slow speed with which the motor cars have 
to operate in, the downtown sections of the city. There the 
streets are crowded with teams and cars, and f supppose 
that the cars*run at an average of perhaps one or two miles 
an hour for a distance of from one-half to one mile, which, 
of course, decreases the profits very materially. 
We expect to get the cost of operation down to 16 or 17 
cents per car mile. Another item of expense to us is the 
high cost of power, we having been obliged to hire power 
from an electric light company and pay a good price for it. 
of course much more than it would cost a street railway 
company if it had its own power house. As I said before, 
electric cars compared with the horse 
system is about 25 per cent.; being about 20 cents per car 
mile for the electric cars and 25 cents per car mile for 
horse Cars. 

Mr. RICHARDSON: I would like to ask Mr. Pearson what 
size of cars his company has operated in its electrical pro- 
pulsion and what size he thinks, from his experience. 
would be the best and economically operated. ‘all 


the saving of 


most 
things considered. 

Mr. PEARSON: We began with a 16-foot motor car very 
similar to the old horse cars. We have changed from that 
toa long car, which is 26 or 28 feet long in the body and 35 
feet over all. That is the car we have adopted as our stand- 
ard. For our purpose we find a decided improvement in 
earnings and saving in operating expenses per passenger 
with the long car. I imagine that the conditions in Boston 
determine that for us, and in other cities it may be that the 
short car would be more profitable for operation. We find 
the long car earns a great deal more per car mile, and we 
have only the same number of men to operate it as with 
From our test we find that the amount of 
power consumed on a level track is very little more for the 


the short one. 


long car than with the short one ; in fact, the weight which 
we have in the car seems to have little to do with the 
current consumed as long as the caris ona level track. 
From tests, we found that a long car empty, weighing, per- 
haps. 18,000 pounds, used a certain average amount of cur- 
rent, and that the same car loaded with 15,000 pounds of 
weight used very little additional power until we came to a 
grade. We have experimented in this matter, and could 
hardly tell from the reading which was the empty and 
which was the loaded car. That being the case it does not 
cost much more to operate long cars than short ones. Again, 
they carry nearly double the number of passengers, and do 
- it with the same expense for conductors and drivers. Just 
how much more heavy cars will increase the track repairs. 
The last line that we 
have started has 26 long cars, and these are running at 
tbout 55 cents per car mile, compared with, perhaps, 30 or 


of course, we cannot tell at present. 


‘cents per car mile. Our experience has been that the 
long cars are the best for our purpose, 
Mr. SAGE: Where do you get your additional passengers ? 
Mr. PEARSON: They prefer to take our cars rather than 
A great many people who formerly 
traveled on the steam road for short trips prefer to take our 


electric cars, 


the steam railroad, 


The ride is pleasant and in the suburbs we 
80 Very quickly. 

Mr. BALLARD, of San Antonio : In the city of San An- 
fonlo the entire line has been equipped within the last 
year. The total gross revenue of the old horse line, running 
regularly, was about $6,500 a month. We are now running 
it an average pross income of $12,000 a month with only 
an increase of the population of about 2,000. Our increased 
receipts are nearly 100 per cent. 

Mr. WM. RicHarpson: Will the gentleman kindly state 
how much the cost of operation in the aggregate has been 
increased ? 

Mr. BALLARD: The increase 
total outlay for operating expenses in earning a revenue of 
#12.000 a month against $6,500 a month is only an increase 
of 12 per cent. I would also like the gentlemen to bear in 
inind that we have to pay $5.50 for every ton of coal that 
We burn 


is only 12 per cent. Our 


WEDNESDAY EVENING SESSION, 
The first business of the session was the reading of the 
“omnittee’s report on **A Year's Progress of Cable Motive 
Power,” At its conclusion Mr. Mansfield read the 














THE ELECTRICAL WORLD. 


REPORT ON THE DEPENDENT—OVERHEAD OR UNDERGROUND— 
SYSTEM OF ELECTRIC MOTIVE POWER. 

The title of my paper which I have the honor to present 
you is somewhat broad in its scope. The committee un- 
doubtedly meant by their selection that all systems whereby 
electricity is transmitted by electric conductors or devices 
to the moving cars should be included under one head. A 
moment's thought will, I think, convince any one of the 
breadth of a paper under such a heading. I felt somewhat 
as if the committee had given me too much of an under- 
taking to cover in one paper. 

In looking over the field, therefore, | concluded that as 
there had been a great many specific papers within a year 
or two upon this very subject, I must in a broad and gen- 
eral way treat of jthe various *‘ dependent” systems as they 
are to-day. Having decided this, 1 prepared a series of 
questions and sent them to every electric railroad in the 
country using the overhead system. I also undertook to 
examine into all other methods whereby the electric cur- 
rent is directly transmitted to the moving car. 

In treating of the ‘* dependent system” I have arranged 
the various applications of electricity to railroading under 
four headings, or I might say into four methods: First, the 
underground; second, the surface; third, the overhead, aryl 
fourth, the storage battery. The first three are arranged in 
reference to the locality of the electric conductor, or trans- 
mitting devices. I am aware that one or two of. these 
methods may in some particulars merge closely into each 
other, but I do not see that any more distinctivé lines can 
be drawn, and will now proceed with the discussion. 

FIRST. THE UNDERGROUND METHOD. 

Under this heading I have classified all methods of con- 
ducting or transmitting electricity to the car by means of 
any conductors or dévices placed underground. I might 
possibly divide into two classes: First, continuous bare con- 
ductors placed in an open slotted conduit, and second, all 
other devices of automatic character which enable the 
contact piece or device on the car to take its electric cur- 
rent from sectional bare conductor or from bare metallic 
points, automatically made alive. There have been in this 
country at least four practical experiments with the first 
class, several hundred thousand dollars have been expended 
in testing it, and thousands additional in perfecting it. par- 
ticular attention being given to the protection and insula- 
tion of the bare conductor. In spite, however, of all this 
refinement and study practically nothing has been accom- 
plished: and I have no hesitation in asserting that the con 
tinuous live conductor in an open slotted conduit is to-day 
a failure, and that it cannot be made a success throughout 
our cities of to-day, its fatal weakness being our inability 
to prevent the conduit from becoming filled with water, 
mud, etc. The time may come when our sewerage systems 
will be perfect enough to enable us to overcome this fatal 
weakness. To-day, however, they are not, and even an 
optimistic view puts this time a long way distant. 

No large practical experiments have been made with this 
second class, but a large number of patents have been is- 
sued, and evidently there has been a great deal of careful 
thought and study bestowed upon it. Ihave seen a num- 
ber of models and elaborate drawings in various cities of 
the country exemplifying this class. I, however, have no 
hesitancy in asserting that this class also will never prove 
a success, nor can it be made to work successfully through- 
out any of our cities to-day. The reason for this is obvious. 
It is immaterial whether the automatic devices prevent 
the sections or contact points from being alive all of the 
time or not, if the conduit is filled with water or mud, and 
the points are made alive just as the car passes, there is 
bound to bea momentary grounding from these points. 
In other words, a point made alive in water with the other 
side of the circuit grounded, is just about as dangerous and 
bad as if it remained alive. It is true that the grounding 
may not be as severe, but still it will occur, and with a large 
number of cars throughout the city moving at the same 
time, causing therefore a large number of points to be 
alive, if any number of points were grounded through wa- 
ter it would cause a tremendous loss upon the central pow- 
er station, and in all probability a complete grounding or 
short circuiting of the entire system. 
ious schemes have been devised to overcome this fatal weak- 
ness. None, however, have ever been put to trial. I have 
seen many, yet to-day there is no hope in this direction, 

Several of these devices are very interesting and worth 
mentioning. One inventor placed his bare conduetor in a rub- 
ber tube made something like a hose pipe. Arranged upon 
the upper side of this tube are the contact points, which 
might be likened to rivets punched or tapped through the 
tubing. The contact wheel or device rolls along the top of 
this tube, and is sufticiently heavy as it proceeds to press 
the tube together so that the contact points or rivets come 
in contact with the conductor inside the tube. By this 
means the current is transmitted tothe motors. Obviously, 
as the car proceeds, the tube behind the contact wheel 
springs back into its original position. Plainly, however, 
if the conduit was filled with water, there would be an in- 
evitable grounding of the points made alive, with conse- 
yuent trouble and disaster. 

Another arrangement was tw have side the conduit a 
large elastic tube with a bare conductor mside, this tube to 
be slit along its upper side. Attached to the car is a plow 
with a contact device at its lower end inside the tube and 
in contact with the conductor. This plow moves along 
with the car and slides through the slit. With this arrange- 
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ment it is apparent that if the conduit were filled with 
water it would run in just before and behind the plow. 


Should this occur, the old fatal trouble would be bound to . 


follow. Furthermore it would be exceedingly difficult to ar- 
range the tube sufficiently rigid in position to withstand 
the action of the plow, and the sides of the slit sufficiently 
tough to withstand the friction. The question of turnouts 
would also be serious and troublesome. 

Another inventor arranged on each side of his conduit 
slot rubber flaps shod with steel and held together by 
means of sprirgs. Attached to the car is the plow as 
usual, As the plow passes along in the conduit it presses 
back the flaps. The objection to this, is, of course, the 
liability of the water getting into the slit before and be- 
hind the plow. To obviate this, the inventor ingeniously 
suggested that the whole conduit be kept under an air 
pressure, which air pressure would be sufficient to blow 
the water out at any of these open places where it tended 
torun in. Ido not consider that any of these plans can 
ever be successful. Wenow come to the 

SECOND, OR SURFACE METHOD. 

The inventions covered by this method are somewhat 
similar to those employed in the conduit system, only, in 
place of being in a conduit, they are placed upon the sur- 
face of the street. By far. however, the larger number of 
arrangements are based upon what might be called the 
**interval” or ** point” system. Primarily this arrange- 
ment consists of an underground insulated conductor con- 
nected by means of taps to contact points on the surface of 
the ground, held in place by means of iron boxes, and in- 
sulated therefrom by means of rubber, wood, fibre or other 
similar substance. Upon the car is swung a long contact 
plate extending practically from one end to the other. 
This plate is carried close to the ground, and is arranged to 
touch the points as it passes along. It is plainly apparent 
that if these contact points are always alive, then every 
time the street is covered with water short circuits are in- 
evitable. To overcome this, many automatic arrangements 
have been devised to cut these contact points into circuit by 
the car as it passes along. One inventor had electro-magnets 
on his car, which imparted their magnetism to the iron con- 
tact pins or points. These becoming magnetized would lift 
a little armature inside the iron casing, which in turn 
moved a switch and cut the iron contact points into circuit. 
Another inventor arranged a slot between his tracks, in 
which the plow passed. As this plow passed the contact 
points, it would tip a lever or some other automatic device, 
which would throw aswitch and put the tron contact points 
into circuit. Obviously. all these arrangements have the 
same fatal weakness—a liability to ground or short circuits. 
I do not consider any of them practically possible. There 
is one more system which practically combines all these 
methods, and which obviates many of the objections. The 
inventor has a slot between his rails and boxes, with con- 
tact device within, placed at proper intervals. 
car is a plow which passes along through the slot, and also 
a long contact plate or arrangement extending its entire 
length. The operation of the invention is as follows: The 
plow as it passes through the slot strikes a lever placed in 
connection with each box, which lifts for a distance of six 
or eight inches above the ground a piston carrying the con- 
tact piece proper. This is made in the shape of a right 
angle hook placed within a vertically moving piston, and 
thoroughly insulated from it. As this is raised up, the long 
contact plate under the car passes beneath the hook and 
The current is taken into the car as the plate 


Upon his 


holds it up. 
slides under the live hook. 

Naturally, as the car passes along, the hook slides off from 
the end of the contact bar and drops back into place. To 
protect this hook, or contact piece proper, it is covered with 
an extension of the cylinder, so that, as far as the street is 
concerned, the surface is perfectly smooth, and one sees 
nothing but a small round cover in the centre of each of 
these boxes. The contact hook is alive only when it is rest- 
ing on the contact plate of the car. Certainly, in so far as 
vetting rid of all the troubles due to the street being covered 
with water, this is successful. The fatal weakness whereby 
the contact points remain permanently on the street surface 
the contact point being practically 
In regard to 
the permanence and reliability of this system, I can say 
The inventor claims 


is obviated here by 
lifted six or eight inches above the surface. 


nothing, as no trials have been made. 
to have overcome every objection. 

Summing up the general results of the underground and 
surface methods, it certainly looks as if we could not ex- 
pect very much from them in the immediate future. Much 
perseverance and money must be expended before as prac- 
tical and certain a method as our present overhead one 
is attained. We surely are all anxiously and hopefully 
waiting for it. In behalf of the struggling inventors and 
our common good, I beg that you, gentlemen, will expend 
all on the above two items you possibly can. 

Our rival is the cable. It certainly does look as if for 
the enormous sums they expend in making their system 
feasible we ought, for an equal sum, to make ours per- 
fect. Mechanically it is an assured success, but electrically 
it has not so proved, 

Is it not possible fur 
scheme whereby the insulation of the live parts can be 
maintained? This is the sum of ail the difficulties. A 
simple transposition of parts and the problem may be 
solved. Picture the result! No wires overhead. A wel- 
come boon to millions of pent up suffering people in the 
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great cities of our country ; the almost complete annihila- 
‘ion of our rival, and electricity forever established as the 
great transportation agent throughout the length and 
breadth of our land. Personally, gentlemen, I have large 
holdings of a 10 per cent., cumulative, preferred hope, and 
I sincerely trust you all will subscribe liberally. if you have 
not already done so. We now come to the 
THIRD, OR OVERHEAD METHOD. 

It is, I suppose, somewhat conceited for me to suppose 
that I can give you practical gentlemen any information 
on this subject. I have had, however, somewhat extended 
experience, and many opportunities for observation. I 
also addressed to all of the electric street railroads through- 
out the country a circular letter, asking for certain detailed 
information. The results of my own experience and the 
summation of the answers to these questions I have the 
temerity to lay before you. 

There are two general methods of operating the overhead 
system. One is by having a continuous trolley wire wher- 
ever the track runs, and the second is to have this trolley 
wire divided into sections. For towns and for suburban 
traffic the former is almost invariably adopted and car- 
ried out. Practice would seem to indicate that but little 
trouble is experienced, and that there is practically no ad- 
vantage in dividing the trolley wire into sections, in fact, 
a disadvantage, since you lose its conductive capacity. 

The sectional trolley wire surely must be used for all city 
work, It would be practically impossible to operate in 
Boston without proper divisions. It is, however, almost 
impossible to originally fix all of these divisions once for 
all, as the topography of the city, the grades, location of 
powe1-houses, routes, lines of traffic, etc., all have to be 
taken into consideration. It is bound to be a gradual 
growth to a large extent. 

Obviously the methods of feeding the trolley wire vary 
with the method of arranging the trolley wire. With the 
first method mentioned (using a continuous trolley wire) 
the feeders are either extended from the station the entire 
length of the line, tapping into the line at intervals, or else 
separate feeders are run out from the station to certain 
predetermined distances, and there tapped into the trolley 
wire. When more than one feeder wire is needed, in either 
case a repetition of the scheme is carried out from feeder 
wire to feeder wire. There is little to choose between the 
two methods. Both are good. 

With the second method (the divided trolley wire) there 
are two ways of accomplishing the feeding. First, to ex- 
tend a feeder the entire length of the line and tap into the 
centre of each section of trolley wire; or second, to ex- 
tend the feeder the entire length of the line and tap into 
both ends of each section. The advantages of the former 
are that in time of trouble a man has to run to only one 
box to cut out a section, or the whole arrangement could 
be made automatic by putting a fuse or mechanical circuit 
breaker in the box. The disadvantage is that you lose the 
value of the trolley wire as a conducting medium, which 
in the case of hard drawn copper wire is considerable, 

in the latter method (tapping into the section at each 
end) obviously a man has to go to each end of the section 
to entirely cut out that section, and two sets of automatic 
devices would have to be arranged to operate in case of 
trouble. You have, however, the advantage of utilizing 
the trolley wire as a conductor. 

It » undeniaoly true that the question of feeder wires 
is one of great importance and a difficult one to always 
economically solve for all conditions. The point, however, 

which the railroad corporations should watch above all 
others is that they have enough. I have visited many 
roads where I found that the larger part of the trouble 
which they were complaining of lay in the fact that they 
did not have either sufficient trolley wire or track feeders. 
Railroad officials are very apt to object to feeders, because 
of, first, their cost, and second, the placing of so many 
wires overhead, which is liable to bring them in conflict 
with the municipalities and the public. The question of hav- 
ing a sufficient number of feeders underground for the 
track is one which they can have no valid or reasonable 
excuse for. To illustrate how important a part the ground 
wires or ground plates play in a system, I would mention 
that not long ago I was told that in the city of Cambridge, 
(Mass.), the superintendent often telephoned to the elec- 
trician that he could not get sufficient current, and that 
his cars would not run well. The message would be trans- 
mitted to the proper official and he would hasten over. By 
the time he could get there, however, possibly an hour or 
two would elapse, and when he did arrive he would find 
everything working all right, the potential having increased, 
After a great deal of careful searching the trouble was 
found. One of the principal ground plates at the station 
had been thrown over the embankment into the Charles 
River. At times of very low tide this plate would become 
exposed, rendering valueless its functions asa ground plate. 
As soon as the ground plate was thrown farther out into 
the river, the trouble ceased. 

I strongly recommend as many of these ground plates as it 
is possible to have, not only at the station, but also along 
the line; brooks, bog land, water pipes, everything should 
be utilized for this ground circuit wherever possible. The 
plates can be made of sheet copper or iron, preferably the 
latter, and should have a superficial area of several hundred 
square feet. The wire connecting them tothe track should 
be of sufficient size and very solidly attached to the plate 
and the rails. The continuous supplementary wire should 
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in all instances be employed, and the rails bonded at least 
once. In no instance do I think it necessary or wise to 
place the track feeders overhead. If this plan is adopted 
and carried out, and proper connections are made between 
the rails, Ido not think the railroad companies will ever have 
any trouble with loss of power on their ground circuits. 

Referring again to the overhead feeder system, [ am strongly 
of the opinion that for large cities all feeders should be placed 
underground. The cities in which this underground work 
has been adopted are Buffalo, Minneapolis and St. Paul. I 
cry, all praise to the courage of these railway corporations! 

I firmly believe that the trolley wire system is here to 
stay for many decades, and although I hope for a success- 
ful underground system, it may never come. 

Under these conditions I contend that whenever any 
thing can be done to advance the interests of the overfiead 
system it should be done. Now, willit not be materially 
assisting if you, when you go before your local municipal 
board and the public, petition for only the trolley wires 
agreeing to place all other wires underground ? 

It is perfectly safe and sure. There is no reason what- 
ever but the cost why all other wires should not be under- 
ground to-day. Science or practice has not demon- 
strgted as yet that this can be done with the trolley wire. 

For railway companies the question is one almost entirely 
of construction. The cables alone will cost in all probabili- 
ty less than the overhead wires. This construction work 
can be done simultaneously with the track reconstruction, 
for it is my €xperience that whenever a large city railway 
adopts electric power it is almost absolutely necessary to 
rebuild its tracks. Under these circumstances I doubt if 
the cost of the conduits or ducts would be more than a few 
thousand dollars additional per mile. 

In regard to the overhead devices and material used, I 
can only urge the advice that the most substantial and per- 
fect apparatus that can be secured be used. Too much care 
and attention cannot be bestowed upon these devices. It 
does not pay to put in some little cheap fifteen-cent ar- 
rangement, when for fifty or sixty cents a substantial 
reliable and standard device can be obtained. It is also 
well to consider the question of uniformity in the apparatus, 
The only part that is liable to deterioration is the insulating 
material. Make this, therefore, of a uniform pattern and 
arrange the various holders for its reception. With such a 
system nothing can fall, and the insulation is maintained 
easily and perfectly. It would be like renewing a glass 
insulator on a telegraph pole. 

I come now to the discussion of the answers to the forty 
questions I asked by circular letter. 

Out of the 400 and odd circulars I sent out, some, how- 
ever, being duplicates, I succeeded in getting answers from 
187 roads, operating 1,546 miles of trolley wire and 1,657 
motor cars. Of this number 71 were Thomson-Houston 
and 66 Edison or miscellaneous, I wish very much I could 
have obtained answers to a greater proportion. I certainly 
wish to convey my sincere thanks to those who did answer. 
for I realize it must have taken time and sorely tried their 
patience. For the sake of convenience I have divided the 
various questions into the following topics: 1. Trolley 
wire. 2. Spanand guard wires. 3. Feed wires. 4. Loads 
carried and conditions. 5. Tests. 6. Accidents. 7. Miscel- 
laneous. 

First. The trolley wire: Of the 137 roads 99 were using 
copper wire, 28 silicon bronze wire, eight were using both, 
and two were using phosphor bronze. 

Of those using copper, one used No. 000; five, No. 00; 
three, No. 1; two, No. 2; one, No. 5 hard drawn copper; one 
used No. 0 soft drawn copper, making 13 in all, and leaving 
86 as the number using No. 0 hard drawn copper wire. 

Of the 28 using silicon bronze, 16 use No. 4: six, No. 2; 
one, No. 3; and the five remaining roads had combination, 
of two or more sizes. 

Of the eight using both silicon bronze and hard drawn 
copper, six prefer the latter. 

Out of all these 99 using copper not one dissents, but of 
the 28 using silicon bronze 11 advise copper. The proof is 
conclusively in favor of hard drawn copper wire and of the 
larger sizes, No. 0. B. & S. seeming to be the standard. 

In regard to the we.ring, the universal testimony is that 
itis exceedingly slight. What wearing is observable is 
found to be at the switches or on the curves. 

Serious mistakes have been made in the past by using 
iron flanged trolley wheels. These cut the trolley wire 
badly. Everything should be done to throw all the wear 
on tothe trolley wheels. These are much less expensive 
than wire, and not so hazardous for the public if they give 
out. 

From my own information and knowledge I can say 
that the life of the trolley wire is much longer than | 
originally anticipated. The criterion is not the years that 
it has been up, but the number of times the trolley wheels 
have passed over it. It would seem that with the ordinary 
brass trolley wheel the wear was about .001 of an inch to 
the passage of 65,000 cars. This is at the rate of one in 
every six minutes, for 18 hours per day, for one year. With 
only this wear the life of the wire would certainly be 20 
years, unless through some process of crystallization it be- 
came more brittle. I anticipate but very little trouble in 
this direction, but eternal vigilance is nevertheless necces- 

sary. Undoubtedly, at curves and on switches the wear is 
somewhat greater. How much I cannot say. 

The breaking of the trolley wire has been rare, the breaks 

occurring either at splices or switches, or were due to some 
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extraneous cause, such as falling trees, telephone poles, or 
the catching of the trolley pole. One road reports a break 
as due to the striking of the trolley wire by a locomotive 
smoke stack. Inno instance was any casualty reported, 
excepting in one case where a mule was killed. 

Forty one roads have their trolley wires divided into sec- 
tions, and considered it necessary and advisable. Analysis 
shows that these roads are in the largest cities or towns. 

Regarding span wires, forty-nine report as using galvan- 
ized iron wire, fifty-five as galvanized steel, twenty as using 
galvanized iron cable and one as using copper wire. The 
sizes range from No. 0 to No. 14. Comparatively few 
breaks are reported and no casualties. 

My own experience has led me to adopt No. 4 B. & XS. 
soft galvanized iron wire. Whenever a long span or a curve is 
to be constructed I have had two or more of these wires 
twisted together into a cable. 

I have found that a cable made of small wires is hard tv 
joint, and it rusts much more quickly. Avoid joints, and 
use a ball fastener in attaching span wire to eyebolt. On 
the whole, however, I have concluded that iron is not the 
proper material to use in anyshape. It will rust, and then 
your structure is weak. Pursuing my investigations into 
this matter nearly a year ago, I found that a certain special 
quality of silicon bronze wire was the best. Tests of this 
wire in comparison to iron showed the following results: 

Breaking Elénga- Twists 


Breaking weight tion in in six 
Diam. weight. per sq. in. six feet. teet, 
No. 1. silicon bronze... .200 2,550 81,800 S8perct. 37.4 
Galvanized iron....... 205 1,720 52,000 7.8perct. 19 


I am aware that the price of this wire is five or six times 
as great as that of the iron wire, but as the total sum in 
either case per mile is small, I strongly recommend it. 
Some of the wire has been in service on the West End road 
in Boston for nearly a year. It certainly will never rust 
out. Guard wires are universally condemned, but are put 
up as a compulsory protection from existing evils. 

Third. The description of the various feeder systems are 
so vague I will not attempt to describe them. The average 
distance to which power is transmitted on these roads is 
about three miles. The greatest is 10.7 miles on the 
Tacoma & Steilacoom Railway, Tacoma, Wash. There are 
many, however, operating from eight to ten miles from 
the station. 

Fourth. Loads and conditions: Under this heading I have 
included speeds, grades, number of tow cars hauled, pas- 
sengers carried, etc. The average speed of all the roads is 
8.7 miles per hour. The maximum is 30. The average 
grade is 6.7 per cent., and but 12 roads report as having 
The maximum grade is 134 per 
cent.. and this extends for 1,500 feet. The road suffering 
from such an infliction is in Amsterdam, N. Y. Thirteen 
roads report 10 per cent. or over. Nashville, Tenn.., 
an 114 per cent. grade for 1,300 feet, and Burlington, Ia., 
aneight and a half per cent. for 1,500 feet, while Wilming- 
ton, Del., reports a seven and a half per cent. for 3,000 feet. 

The loads carried up these grades by two 15-h. p. motors 
are, to say the least, surprising. Amsterdam reports one 
motor car and 52 passengers. Nashville reports one motor 
car and 77 grown passengers. Burlington, one motor car 
and 75 passengers, and Wilmington, Del., reports one motor 
car towing a disabled motor car. Several roads report a3 
towing one car with both full of passengers up eight and 
even nine per cent. grades, but for short distances. Auburn, 
N. Y., reports as having towed five cars, all loaded. with 
one motor car. The grades in this instance were slight 
In all these instances unquestionably the motors were 
exerting power considerably beyond their rated capacity. 
Trains carrying 350 passengers have been moved by two 1)- 
h. p. motors; 200 passengers is an everyday occurrence. 
Surely this is approaching steam railroad practice. Such 
information is certainly useful to the electric manufactur- 
ing eompanies. 

Fifth. Tests: Out of the total number of 137 roads heard 
from, only 32 report as having any tests of 
either engines, dynamo or motors, and 53 upon the 
overhead work. Surely this is lamentable. There is noth 
ing more essential to an electric railroad than a first-class 
voltmeter, ammeter, galvanometer, and, if possible, a watt- 
meter. Electric light, telegraph and telephone, and all 
other electric companies are supplied with necessary test- 
ing instruments, and in most instances a most rigid system 
is maintained. Every railroad should be continually tesi- 
ing its circuits, station and ears for leaks or grounds. 5) 
this means, and this means only, can they avoid trouble 
and consequent damage. Furthermore for the sake of econ 
omy these instruments should be used freely. Particularly 
is a wattmeter useful in a power station. I urge 
and beseech every company to supply itself with these 1i- 
struments, and to put them in the hands of a competent 
person, or if they can afford it, a thorough electrician. 

Sixth. Accidents: I am happy to state that under this 
heading not one road reports as killed or even seriously 
injured an employé or passenger by the electric current. oF 
falling trolley or span wire. Several report employes # 
receiving shocks, and one of a boy throwing a wire over the 
trolley wire and receiving the full potential of the current. 
None, however, were seriously injured. Several accidents 
are reported of collision and running over, but these cannol 
be entirely avoided, and are inherent in any system. 

Miscellaneous: Under this heading I asked the opinion «! 
the railroads as t» the reliability, permanency and safety 
of the electric system. All but one report most emphatt: 
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cally in its praise. I regret very much that this one perfers 
horses. Further evidence on this point is shown by 
the fact that 44 roads report as never having been 
stopped by any cause, 23 were forced to stop because 
of the steam plant, failure of water, floods or fire 
and 26 from electrical troubles, the main cause of these 
troubles being lightning. I consider this a very fair 
showing and feel confident that as the art advances these 
tie-ups will grow less and less, and finally become of rare 
occurrence. 

Now, gentlemen, I have reviewed in rather a haphazard 
manner the dependent system. 

I have said nothing in regard to the cost of operation. It 
is a difficult matter to handle and a delicate one to discuss. 
I feel that there has been already a sufficient number of 
statements published to enable any man to choose his own 
figure from. As there is to-day no generally accepted uni- 
form system of accounting, it simply adds to the confusion 
to publish additional figures unless the most thorough detail 
is entered into. I take this opportunity to raise my voice 
and urge the adoption of some standard system. 

Surely a basis of comparison with the independent system 
is useless, since there is nothing of any value whatever to 
be found pertaining to the cost of this system. In all other 
respects also have I avoided comparison with this system. 

There is not to my knowledge to-day a single railroad 
corporation owning and operating storage batteries solely 
for what there is in them, nor do I believe there ever will 
be. It is now claimed that litigation has interfered with 
their development. This is absurd. With ideality written 
all over the system, do you think that the ._ powerful corpo- 
rations who have spent hundreds of thousands of dollars in 
experiment would finally abandon them and devote their 
energies to a system which they have had to spend almost 
an equal amount in introducing and exploiting, fighting 
their way inch by inch throughout the country? Had there 
been the slightest promise or intrinsic merit in the system 
it would ere this have been in every city in the land! 
litigation or no litigation. No, gentlemen, such sophistries 
are for the blind and unthinking. For years I have be- 
lieved that the storage battery car should be relegated to 
where it belongs—a position with the air, gas and wind 
motors. I have no faith in them nor hope for them. 

I have now briefly reviewed the dependent system, or, as 
I should have preferred to call it, the direct system. There 
are some grounds for hope in the direction of an under- 
ground or surface system. There is universal praise and 
encomiums sounding on every side for the overhead sys- 


tem. Six thousand seven hundred cars operated over 
3,000 miles of track in the streets of full 
300 of our towns and cities. surely testify to 


its merits and value. Of this number of towns and cities 
fully one-third have absolutely no other means of transpor- 
tation. What objections there are are purely sentimental 
grounds. Given, a city with all wires underground, where 
would be the objection to iron poles and a single wire for 
each track ? The rails themselves would be a thousand 
times more of a nuisance and dangerous. The benefits to 
come from its introduction are incalculable. In the words 
of Parnell, ‘‘ Hold on, fight on. A magnificent future is 
before you.” The wonderful and marvelous development 
of the past is not to stop, but inevitably must continue. 
Electric railroading, city, town and suburban, is here for 
our upbuilding and natural prosperity as surely as steam 
railroading was 50 years ago. There are equally great 
opportunities for fame and fortune with this new agent as 
with the old. Let there be no uncertainty, no hesitancy. 


DISCUSSION OF MR. MANSFIELD’S REPORT. 

Mr. MacGReEGor, of Houston: I would like information 
upon the matter of guard wires. Mr. Mansfield rather 
passed over the subject, stating that the guard wires are an 
abomination; but they are at present a legal necessity, and 
I would like to ascertain what has been found effective and 
simple and not a nuisance in the way of an obstruction in 
the street. Of course, additional wires are objectionable, 
but we must have them; and if he or any other gentleman 
can give me the information, I will be glad to have it. 

Mr. MANSFIELD: When there is only one trolley wire to 
protect, we extend two light wires, about No. 14 on each 
side of the trolley wire, and about 18 inches above it and 
from 12 to 18 inches to each side. We suspend the longi- 
tudinal wires running parallel with the trolley wire upon an 
additional span wire. The additional span wire is insulated 
as perfectly as possible from the pole and from the trolley 
span wire and the longitudinal or guard wires proper are 
also insulated as far as possible from the span wire. In the 
case of two trolley wires, the general practice, so far as I 
have observed, is to stretch three guard wires, two of them 
outside the two trolley wires and one over the centre, all 
insulated perfectly from the other wires. 

Mr. MACGREGOR : What do you consider their value as a 
protection to life and property ? 

Mr. MANSFIELD: I think they are of great value. | 
think it necessary to put them up. Most municipalities re- 
quire them to be put up, and as long as you keep them per- 
fectly insulated from the trolley wires any extraneous 
wire which may fall will strike them, instead of the trolley 
wire, and will dangle in the street as a dead wire, which 
may be removed. 

Mr. MacGREGOR: Have your investigations led you to 
form an opinion as to the relative wear of the sliding and 
the rolling contact trolley ? 

Mr, MANSFIELD; No, sir, I believe only one ‘road used 
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a sliding contact trolley, and I think that has been 
abandoned. 

Mr. BICKFORD, of Salem: I do not agree with Mr. Mans- 
field on the size of his guard wire; No. 14 is too small. 
Nothing short of No. 10 should be put up as a guard wire. 

Mr. Ramsey, of Pittsburgh: I wish to ask Mr. Mans- 
field how long he considers a No. 14 iron guard wire will 
last without rusting, so that it will be liable to break ; or 
Mr. Bickford how long a No. 14 wire will last, in an atmos- 
phere like Pittsburgh for instance. 

Mr. MANSFIELD: That is a troublesome question to 
answer ; it might be several years. 

Mr. BICKFORD: My idea in the use ofa No. 10 wire is 
not so much as to its life as its additional strength in sup- 
porting fallen wires, especially when loaded with sleet in 
winter. On a portion of our lines we had broken telephone 
and telegraph wires on the guard wires for along distance, 
and through it all we operated our cars without interrup- 
tion, by using a No. 10 steel wire. 

Mr. LITTELL, of Buffalo: I wish to ask the gentleman if 
he does not think it advisable to cut up his guard wire into 
sections, of say 1,000 or 1,500 feet, and put in circuit 
breakers; so that if any wire does fall, the current will not 
be carried a great distance. 

Mr. MANSFIELD: I would advise it, and it is not done on 
many roads; the West End road in Boston, I believe, does 
so with the line every 500 feet. 

Mr. LITTELL: It is done in Buffalo. 

Mr. Wason, of Cleveland : Mr. McKinstry, who is man- 
ager of the telephone lines in Cleveland, informed me that 
his telephone wires in the centre of the city did not last 
much over a year; sometimes a year anda half. In our 
span wires we used galvanized steel wire, and at the end of 
a year and a half they were rusted so much that we dared 
not tighten them up. We have chemical works and oil 
works in Cleveland, and we do not know whether or not it 
is due to the gases that come from these factories. I be- 
lieve our road was the first one to use the soft drawn copper 
for span wires. We use soft drawn No. 4 the same as for 
ground work. That has been up now over a year and there 
has been no perceptible elongation or stretching. 





THURSDAY MORNING SESSION. 

On assembling for the business of the third session a com- 
mittee was appointed to nominate officers for the ensuing 
year and to select a place of meeting. Mr. C. D. Wyman 
then read the report of the committee on ‘‘ Public and 
State Treatment of Corporations” as prepared by Hon. G. 
Hilton Scribner, of New York City. The next business 
was the reading by Mr. Knight Neftel of the report of the 
committee, of which the following is an abstract, on 


THE INDEPENDENT—PRIMARY OR STORAGE BATTERY—SYSTEM 
OF ELECTRIC MOTIVE POWER. 

Owing to litigation and a variety of causes, the storage 
battery system has made but little material progress in a 
commercial way during the past year. 

The subject assigned me is ‘‘ The Independent—Primary 
or Storage Battery—System of Electric Motive Power.” So 
far, primary batteries have been applied only to the opera- 
tion of the smallest stationary motors. Their application 
in the near future to traction may, I think, be entirely dis- 
regarded. Were it not a purely technical matter, it might 
be easily demonstrated, with our knowledge of electro-chem- 
istry, that such an arrangement as an electric primary bat- 
tery driving a car is an impossibility. 

In view of the claims of certain inventors, I regret to be 
obliged to make so absolute a statement, but the results 
thus far have produced nothing of value. 

The application of secondary or storage batteries to elec- 
trical traction has been accomplished in a number of cities 
with a varying amount of success. 

Roads equipped by batteries have now been sufficiently 
long in operation to allow us to draw some conclusions as 
to the practical results obtained and what is possible in the 
near future. 

The advantages which have been demonstrated on Madi- 
son avenue, in New York ; Dubuque, Ia.; Washington, D. 
C.. and elsewhere, may be summarized as follows : 

First, the independent feature of the system. The cars 
being independent of each other are free from drawbacks 
of broken trolley wires, temporary stoppages at the power 
station, the grounding of one motor affecting other motors, 
and sudden and severe strains upon the machinery at the 
power station, such as freyuently occur in direct systems ; 
the absence of all street structures and repairs to the same, 
and the loss by grounds and leakages are also very consid- 
erable advantages both as to economy and operation. 

Second, the comparatively small space required for the 
power station. Each car being provided with two or more 
sets of batteries the same can be charged at a uniform rate 
without undue strain on the machinery of the power station, 
and as it can be done more rapidly than the discharge re- 
quired for the operation of the motors, a less amount of 
general machinery is necessary for a given amount of work. 

Another and important advantage of the system is the 
low pressure of the current used to supply the motors and 
the consequent increased durability of the motor, and prac- 
tically absolute safety to life from electrical shock. 

It has been demonstrated also that the cars can be easily 
handled in the street, run at any desired speed, and reversed 
with far more safety to the armature of the motor than in 
the direct system. The increased weight requires simply 
more brake leverage, 
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The modern battery, improved in many of its details dur- 

ing the last year, is still an unknown quantity as to dura- 
bility. There is the same doubt concerning this as there 
was atthe time incandescent lamps were first introduced. 
At that time some phenomenal records were made by lamps 
grouped with other lamps. Similarly, some plates appear 
to be almost indestructible, while others, made practically 
in the same manner, deteriorate within a very short time. 
It is consequently very difficult as yet to exactly and fairly 
place a limit on the life of the positive plates. Speaking 
simply from observation of a large number of plates of vari- 
ous kinds, I am inclined to put the limit at about eight 
months, though it is claimed by some of the more prom- 
inent manufacturers—and undoubtedly it is true in special 
cases—that entire elements have lasted ten months, and 
even longer. 

It must be remembered, however, that the jolting and 
handling to which these batteries are subjected in traction 
work increases the tendency to disintegrate, buckle and 
short circuit; and that the record for durability for 
this application can never be the same as for station- 
ary work. 

A serious inconvenience to the use of batteries in traction 
work is the necessary presence of the liquid in the jars. 
This causes the whole equipment to be somewhat cumber- 
some, and unless arranged with great care, and witha va- 
riety of devices lately designed, a source of considerable 
annoyance. 

The connections between the plates, which formerly gave 
so much trouble by breaking off, have been perfected so as 
to prevent this difficulty, and the shape of the jars has been 
designed to prevent the spilling of the acid while the car is 
running. The car seatsare now practically hermetically 
sealed, so that the escaping gases are not offensive to the 
passengers. 

The handling of the batteries is an exceedingly important 
consideration. Many devices have been invented to render 
this easy and cheap. I have witnessed the changing of 
batteries in a car, one set being taken out and a charged 
set replaced by four men in the short space of three min- 
utes. This is accomplished by electrical elevators, which 
move the batteries opposite the car, and upon the platforms 
of which the discharged elements are again charged. 

The general conclusions which the year’s experience and 
progress have afforded us an opportunity to make may be 
summarized as follows : 

Storage battery cars are as yet applicable only to those 
roads which are practically level, where the direct system 
cannot be used, and where cable traction cannot be used ; 
and applicable to these roads only at about the same cost as 
horse traction. 

I feel justified in making this statement in view of the 
guarantees which some of the mvure prominent manufac- 
turers of batteries are willing to enter into, and which 
practically insure the customer against loss due to deterio- 
ration of plates ; leaving the question of the responsibility 
of the company the only one for him to look into. 

DISCUSSION OF MR. NEFTEL’S REPORT. 

Mr. WM. RICHARDSON: There must be some gentlemen 
present who have experimented with storage batteries, and 
I know we would all like to hear the result, and to get 
further information on this subject. 

Mr. BAUMHOFF, of St. Louis: The company which I rep- 
resent has experimented with the storage battery, and | 
must say that we have had no success. I believe our com- 
pany was the second west of the Atlantic Ocean to under- 
take these experiments. Wehad two cars, each equipped 
with 120 cells, on an average grade of 24 per cent., the 
steepest grade not over 34 per cent. We were unable to 
get a greater mileage than from 18 to 22 miles out of each 
charge. The charging of the cars required from 8 to 
12 hours. We found also that aside from leakage and the 
spilling of the liquid from the cells, the cells buckled and 
corroded, caused possibly by the acids. We expended a 
large sum of money in these experiments, but finally gave 
the matter up as a hopeless undertaking. The storage bat- 
tery is certainly not a commercial success. 

Mr. NEFTEL : I believe the experiments the gentleman re- 
fers to must have been made at least four years ago. In 
the past four years a great change has come over every- 
thing connected with the storage battery as regards the 
plates, and the shape has changed completely, so that the 
storage battery of to-day, as manufactured by the leading 
companies, is an entirely new thing. 

I remember five years ago receiving a letter from the 
Thomson-Houston company, which I have preserved as a 
curiosity, asking me whether I thought electric traction 
would ever be successful and whether it would pay an 
electric light company to manufacture motors for electric 
traction. In the light of the developments made in the past 
in the general field of electric traction we should not cast 
discredit on the storage battery or throw it aside as a fail- 
ure. 

Mr. Barr, of Newark, N. J.: On this question of storage 
battery Lonly wish to refer to the road in Philadelphia of 
which Mr. Sullivan is president. The Lehigh Avenue Pas- 
senger Railway was built to operate storage battery cars. 
In May, 1890, the road started with six storage battery cars. 
In October, 1890, application was made to the Philadelphia 
Council for the use of the overhead system, claiming that 
unless they could use it they would have to abandon the road. 
The Council refused permission to the company to use the 
overhead wire, and on Jan, 1, 1891, the storage battery cars 
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were abandoned, and the road has since been operated by 

horse power. 

Mr. Vuay, of Detroit : I represent a road which perhaps 
experimented with the storage battery system more than any 
other road in the country. The Woodward storage battery 
car was put on our road for about a year and a half. The 
system worked very well; thecars ran at the rate of about 
12 or 14 miles an hour. The cost for coal was considerable, 
however—ten dollars a day—and it seemed to take from 
seven to ten hours to charge the plates, while it is not 
possible for the car to make over 35 miles a day. There 
were no grades, but some sharp curves. We thought that 
considering the expense and getting only 30 miles out of 
the battery, it was not much of a commercial success. 

Mr. RICHARDSON : I should like to ask, if it takes from 
seven to ten hours to charge a battery, whether he will tell 
us how long it can operate in running thirty-five miles? 

Mr, Vuay: I find that it takes just as long to charge it 
as it does to discharge it, if you call upon the car to do the 
work. 

Mr. NEFTEL : I think it is a mistake to expect batteries to 
make along run. If we have a perfected storage battery 
system, it will not be a system in which our cars will 
run 100 to 200 miles; but it will be a system in 
which each car will make one trip, then newly charged 
batteries will be put in the car. The batteries can be 
changed easily, and there is no earthly object in dragging 
them along for 30, 40 or 50 miles; it is taking along 
an unnecessary weight in lead. 

Mr. E. A. Scott, of Philadelphia: Iam the representative 
of the company that has put in two successful plants in 
Dubuque, Ia., and Washington, D. C. They are now 
operating them as a commercial success. The gentlemen 
connnected with those roads, if they are here, can probably 
tell you better than I what the result has been. I have 
seen the changing of the plates done in Dubuque in about 
30 seconds, so that the question whether a storage battery 
car will run 100 miles without recharging, or 50 miles, 

does not become a matter of importance. As Mr. Neftel 
stated, there is no more necessity to run a battery 100 miles 
than there is of making a pair of horses pull a car that 
distance. You can work a pair of horses until they drop 
in their tracks, and you can do the same with a battery 
until it becomes exhausted, but there is no necessity in 
either case. 

If you want to know whether any road can succeed, take 
the successful roads that are running at the present time. 
Go to Washington and examine the road there. and you 
will be delighted with the way the carsrun. As tothe length 
of time it takes to charge a storage battery, it has been cor- 
rectly stated that it takes as long to charge it as it does to 
discharge it. We calculate to run about 20 or 25 miles be- 
fore we make a change of the batteries, and if they are run 
in that way in a road where grades do not exist beyond five 
or six per cent, there is no trouble. 

The question of how expensive the system is going to be 
is controlled by the question of how often you are going to 
renew the positive plates. 

Mr. CLEMINSHAW : How many cars on the line in Wash- 
ington ? 

Mr Scort : Six ; and nine in Dubuque. 

Mr. CLEMINSHAW : How long have they been running ? 

Mr. ScotT: Since the early part of May in Dubuque and 
about three months in Washington. On certain portions 
of the road in Washington they are making 15 miles an 
hour ; if the experience of everybody connected with the 
cars is to be believed they run regularly on their time, as 
regularly as any other system whether electric, cable or 
horse. I noticed in the paper that was read this morning 
that the question of comparative economy in running is 
stated to be about that of horses. We believe from what 
we know that it is considerably less than horses, although 
we have no figures to show. We believe that in about one 
year it can be run in competition so far as economy is con- 
cerned with any overliead system. 

Mr. CLEMINSHAW: You say it takes as long to charge as 
to discharge ? 

Mr. Scott: I mean to say that when a car is run about 20 
miles at the ordinary street car speed, it will take about 

two and one-half hours to charge the batteries for that 20 
miles or more; but practice has shown us that it is very 
foolish to draw out the entire charge of the battery. The 
question of how long the battery will run before it wil] ab- 
solutely break down ought not to _be considered for a mo- 
ment, because it is very bad practice—that is the thing 
which destroys the cells. If the cells are properly used in 
this respect, the batteries will last a long time, for many 
months. I know of one plan: in Philadelphia in the light- 
ing service that has run five years without change. 

Mr. Montaavuk, of Yonkers: I have seen within three 
months a storage battery car, not the Edco, that will take 
85 passengers on a 16-foot car and carry them upa grade of 
10 per cent., and do it steadily and easily. It takes an hour 
and thirty minutes to charge the batteries. They do not 
allow the batteries, as a rule, to run more than 20 to 22 
miles ; but on Decoration Day of this year three cars ran 
respectively 42, 46 and 48 miles, and when they got back 
to the power house the engineer had gone home, and they 
remained outside all night. In the morning there was 
sufficient power left in the batteries to take the cars into 
the power house, It takes about 30 seconds to change the 
batteries. These cars run on level ground at a speed faster 
than most city governments will permit, and in mounting 
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grades they go quite fast. On one occasion when a car 

was mounting a grade with 30 people in it, I got out and 

walked alongside of the car, and fot until it had reached 
the top could I keep up with it. The grade was about five 
per cent. 

Mr. RICHARDSON : How many cars are run? 

Mr. MONTAGUE : Six cars. 

Mr. RICHARDSON: I want to state what seems to me to 
be a fair inference from what these gentlemen have told 
us, and from my own investigations on the subject, and 
that is that the storage battery system seems only appro- 
priate for roads running very few cars and on a headway 
of perhaps 10 or 15 minutes. 

Mr. Hotmes, of New York : Iam not a delegate to the 
convention, but it seems to me that the gentlemen do not 
state what the power is that is put into the batteries, and 
what is taken out.. I think that point has not been cov- 
ered. Assuming that we have one hundred horse power 
coming out of the generator in the station, it will not be 
denied that there is ten per cent. of loss on the line of the 
trolley in the transmission of the power to the car in the 
street. There is then a loss of about twenty-five per cent. 
in the motor, which reduces the niet horse power developed 
by the motor under the car to about sixty-eight horse 
power for the one hundred at the station. Now we will 
take the storage batteries. Of the one hundred horse 
power developed in the station thére is a loss, if 1 under- 
stand it aright, of nearly thirty per cent. in passing the 
current through the battery. Then there is a loss of 
twenty-five per cent. in the motor, the same as in the 
trolley system, so that in the power problem we have fifty- 
three per cent. in the battery and sixty-eight in the trol- 
ley system. The difference in the battery and the trolley 
is therefore vastly in favor of the latter. 

Mr. Scott: I have not gone into the matter of figures; I 
can say, however, as to the amount of power that is re- 
quired to run a storage battery car, I took for one week the 
mileage of the cars on the Dubuque road, and also 
measured at the dynamo the amount of power put into the 
batteries. I was enabled to get from the mileage of the 
cars the amount of horse power it took per car mile, and 
it was little less than one and one-half per car mile. If the 
gentleman can get a lower figure by the trolley system I 
should be glad to know how he does it. 

Mr. HoLMEs : We have got it down to one horse power. 

Mr. Scott: J will say that the road has grades of over six 
per cent. If you will give us a level road I have no doubt 
we can do it with less power. I can tell you of one road 
where it averaged for six months in a commercial way 
eight-tenths of a horse power per car mile. I do not think 
you can get any lower than that. 

Mr. Crospy: I believe that much of this discussion is 
useless. No doubt the future has within it such possibili- 
ties as none of us, I think, should dare to measure to-day. 
I even go so far as to say that I believe in the future that 
it will be possible to propel a car by electricity without 
tying it by a string to the station. The trouble is we do 
not see how to do it at the present time. I do not think 
we can arrive at any satisfactory conclusion by continuing 

the discussion to-day, with all respect to the storage battery 
people. We must bear in mind that both systems are using 
the same power, applied differently. I do not believe the 
convention has the facts before it at this time to intelli- 
gently deal with this subject, and I think we can leave the 
matter for a time to those who are hard at work upon it. 

Mr. WRENN, of Nashville: I think the remarks of Mr. 
Crosby are proper. It seems to me that we are drifting 
away a little from the real subject matter that should come 
before this convention. Before taking my seat it is my 
desire to offer,a resolution that will carry the convention to 
another matter that deserves consideration. 

Mr. RICHARDSON: As the gentleman says that the reso- 
lution refers to another subject, I wish to say that I differ 
from the remarks made by Mr. Crosby. We may not 
know all about the subject, as he evidently does, and it is 
for that reason that we wish to hear all we can. It is 
quite evident that, as I said before, the storage battery is 
suited at present only for small roads, with long headway. 
It would certainly not do for a road like the Third avenue 
in New York, where the headway is about one minute. I 
suppose also, with reference to roads that run like the 
Pleasant Valley, in this city, with four different lines, one 
of them starting four miles from its power station, and 
also like the road of which I am president, which 
has ten different lines, with eight distinct depots 

and stables, it would not be _ applicable. The 
advantage of the trolley system is that all these roads could 
be run from one central power station, as lam told by com- 
petent engineers. I wish while on my feet to express the 
intense disappointment I felt in visiting the Frankfort 
‘lectrical Exposition this year. There was not a single 
exhibit to indicate the progress of electric traction in 
America. Several American firms had exhibits of ap- 
pliances for electric lighting, but so far as I could see there 
was nothing to indicate the great strides we have made in 
electric railway matters. 

Mr. Ho.tmes : I wish to say that my only object has been 
to see where we can obtain the most power for a pound of 
coal. I do not see it in the storage battery. 

Mr. Wrenn then offered the following resolution : 


Practical information upon the character of engine that gives the 
best results in power plants for traction purposés would be of 
great benefit to the members of the association, and as there is 
much doubt on the question that may be removed by investigation 
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into the practical experience of different companies having estab- 
lished active plants. 

Resolved, therefore, That a committee of five be appointed which 
shall include the president and secretary, whose duty it shall be to 
obtain alla ble information upon this subject and report there- 
on. And in view of the fact that early information to the members 
of the azsociation will be of great value, said committee shall ascer- 
tain the information, make a report and mail two printed copies 
thereof to each member on or before Feb. 1, 1892. 


Mr. Littell, of Buffalo, then offered the following resolu- 
tion : 


Whereas, The American Street Railway Association having 
learned that the collection of the statistics of electrical railroads 
for the Eleventh United States Census has been transferred to the 
Division of Manufactures, and placed in charge of Mr. Allen R. 
Foote, os ao for the collection of statistics of the electrical] 

es, an 


industr 

Whereas, The development of. electric railroad construction 
and operation is of such recent date that nearly three times as many 
such roads are now in operation as in the census year, an 

hereas, Those interested in street railroads, in common with 

those in other branches of the electrical industries, regard a com- 
plete and accurate report by the United States government of all 
electrical statistics, and especially-those pertaining to electric rail- 
roads, as of vital and far-reaching importance. 


Be it Resolved, 

1. That this association approves of the action of the Super- 
intendent of the Census in placing the collection of the statistics 
of electric railroads in the Division of Manufactures, and in charge 
of Special Agent Allen R. Foote. i 

2. That it requests Superintendent Porter, of the Census Bureau, 
for the census. year, to collect and report the complete statistics for 
electrical railroads down to the date of publication, and thus give 
to them their highest degree of value. 

3. That a Committee on Census, composed of five members, be ap- 
pointed by this association to represent it in an effort to secure 
ample provision and authority for a complete census of the electri- 
cal industries, and this association pledges itself to support all 
reasonable measures to that end. 


THURSDAY AFTERNOON SESSION, 


The secretary read a letter of regret from Willard A. 
Smith, chief superintendent of railway exhibits of the 
World’s Columbian Exposition, who had arranged to be 
present and address the convention on the subject of the 
street railway exhibit, stating his inability to be present. 

On motion of Mr. Richardson the matter was referred to 
the special World's Fair committee. 

The next order of business was the reading by Mr. O. T, 
Crosby of the report of the committee on 


STANDARDS IN ELECTRIC RAILWAY PRACTICE, 


The object of this paper is to present some suggestions 
concerning a standard rating for electrical machinery, 
standard dimensions for parts for car apparatus, standard 
nomenclature for methods and parts, and standard method 
of keeping accounts. 

I shall not go into any discussion of the value of stand- 
ardizing methods and things, feeling confident that there 
if a very general appreciation of the value of uniformity in 
so far as it can be attained without sacrifice in other direc- 
tions. 

First, let us consider the rating of electrical machinery: 
Thus far it has been common to speak of a machine as a 
15-h. p. or 25-h. p. motor, with scarcely any further sug- 
gestion of conditions under which it is supposed to operate. 
It must be borne in mind that an electrical motor, like any 
other machine, a man, for instance, is capable of perform- 
ing work at widely varying rates and widely varying efti- 
ciencies, and with widely varying factors of safety with 
respect to indefinite continuance of sucha rate of work. 
It should further be borne in mind that an electric motor 
in particular is known to do its maximum rate of work 
when its efficiency is only fifty per cent.; that is, if 20 h. p. 
represents the maximum rate of work, then 40 electric h. p. 
will be required to perform this work. A series motor such 
as is commonly used for railway work also must vary very 
widely in its speed while varying the quantity of work it 
performs per second. Now, this maximum quantity of 
work and the efficiency at which it is performed and the 
speed of the car connected with it, are all matters of im- 
portance when we endeavor to get a really serviceable idea 
of what the machine can do, that is, of how nearly it can 
méet the conditions required by the particular service to 
which we wish to put it. 

Will it serve the purpose best if we rate the machine 
according to its maximum capacity when its efficiency is 
fifty per cent., or according to some lower capacity at half 
efficiency, and at some speed as nearly as possible that at 
which the motor must be run during the greater part of its 

time at service? Should we use the maximum rating, we 
have the advantage of knowing at once very nearly what 
is the limit of service which the motor can perform ; but 
on the other hand we fail to be told by such rating what 
the capacity of the machine is when doing the average 
work of our service. 

There is at present no conventional uniformity controlling 
either the manufacturer or purchaser of electrical machin- 
ery in regard to these matters, which can be determined 
only by the custom of the trade, as it may grow up 
through years of uncertainty or as it may be directed to 
more rapid maturity by the action of such an association 
as this. We shall not, of course, be able at once, by any 
such formal action as we might take, to bring everybody 
concerned to an immediate acceptance of such standards as 
we might adopt. Yet we will certainly go far toward 
hastening the time when some really definite and valuable 
information will be given to the purchaser when he is told 
that a motor is rated thus or so, 

The first condition which in my opinion should be con- 
nected by implication with any rating whatever is this: 
That the machine in question shall be able to perform its 

rated work indefinitely and under any condition of atmos- 
pherie temperature. There is, of course, room for honest 
differences of opinion in regard to this point. It is well 
known that the maximum demands for power in street 
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railway service are not those which last for a considerable 
length of time. A certain manufacturer may thus argue 
to himself: ‘‘ This machine which I am about to advertise 
is able to do 20h. p. of work for half an hour when 
the atmospheric temperature is 90°. In my opinion this 
rate and time and temperature will not be exceeded in the 
conditions of regular service. Why, then, may I not call 
tks a 20-h. p. motor? It is true if I were building it for 
stationary work, in which generally the load to be carried 
is much more constant, I should adopt a different rating.” 
Another manufacturer produces, perhaps, a machine of 
identical capacity with the one just considered, but taking 
a more conservative view of the matter may feel it proper 
to give arating in the neighborhood of 15 or 16 h. p., 
having in view that the machine shall be able to work at 
its normal capacity for an indefinite length of time, even if 
it were in service on the hottest day of the year known in 
the famous Fort Yuma. Machines of equal capacity are 
thus honestly put on the market at different ratings; and 
they may be in service on the same road without being 
actually subjected to such tests as would show their equality, 
the man who has rated high all the while getting credit for 
giving a more powerful piece of machinery than his com- 
petitor. 

It would be possible to express this condition thus : That 
whatever the rate, it shall be possible to maintain that rate 
indefinitely under all conditions of atmospheric tempera- 
ture by stating that the windings of the armature shall 
never show more than a given excess of heat over atmos- 
pheric temperature. A more general way of stating it, 
however, seems to me to serve the purpose quite as well. 

There is again further room for honest difference of 
opinion in regard to the efficiency with which a motor can 
do its rated work. Suppoése the manufacturer has pro- 
duced a machine which can do its maximum work for an 
indefinite time without undue rise of temperature. There 
is to-day no custom of the trade distinctly understood which 
would prevent him from rating the machine by this maxi- 
mum capacity. And, again, in stating that the machine is 
of 15 h. p. capacity, even if there be agreement concerning 
efficiency and durability, there might be disagreement of 
much importance in regard to the speed at which its work 
can be performed by the motor. If it has been so con- 
structed that it can do 15 h. p. of work only at some arma- 
ture speed corresponding to a linear speed of car either 
much above or much below the average speed of the car. 
then the formation and motor may both be of little value 
for street railway service. Indeed, the use of the term 
“horse power” then has necessarily this uncertainty in it : 
The total number of foot pounds per minute, namely, 
33,000, may be made up in an infinite number of ways 
by an infinite number of combinations of feet of travel and 
pounds of pull. But for hour service we should have some 
known relation between these two. 

Itseems to me that that which the purchaser has in 
mind to obtain is such horizontal effort exerted at such a 
speed and at such an efficiency as will do the work in view. 
Now, the work in view varies very widely, and we cannot, 
therefore, obtain a comenient rating whieh will express 
this relation throughout the range of the total capacity of 
the motor. We may, however, select some particular con- 
ditions, say those approaching as nearly as possible to the 
average, and tell by a method of rating, which I will pro- 
pose, what the machine can do for such condition. 

Let us first consider the speed at which it is desirable to 
know the capacity of the motor. I think 10 miles per hour 
isnot far from the speed at which cars will be found most 
frequently running. If, then, we state concerning a motor 
that it can develop so much horizontal effort at that speed, 
we at once have a pretty close approximation as to 
what load of a car and passengers it can handle at that 
speed, since we know that 25 pounds per ton is a fair 
approximation to the average traction co-efficient. Sup- 
pose, then, we are told that a motor can produce a hori- 
zntal effort of 500 pounds at 10 miles an hour ; it is then a 
quick inference that a car weighing 20 tons can be carried 
by such a motor at the rate of 10 miles per hour on a level. 
We may then conveniently call this motor a ‘* 500x 10.” 

If we further desire to get an approximate idea of what 
it will cost to do this work with a particular motor, we 
should know something of its efficiency. This can be con- 
veniently expressed by adding another dimension. Thus, 
say the motor is ‘‘500 x 10 x 60.” The ‘‘60” indicates the effi- 
tiency percentage with which electrical energy from the 
line is transmitted into mechanical energy and horizontal 
fort applied to the car. 

It may, of course, at once be objected that such a 
method does not distinguish between efficiency of motor 
Proper and the efficiency of its gearing. Fora great many 
reasons this is not very objectionable. We buy the motor 
With its gearing, and I can see no particular reason why 
the manufacturer should not get the benefit or the blame 
of the good or bad gearing which he may use with his 
ficient or inefficient motor. Furthermore, in the single 
"duction motors now so widely used for ordinary street 
railway work, the loss by gearing transmission is very 
‘mall, and probably not widely variant as between the dif- 
fer “Mt manufacturers. And again, in whatever high speed 
“s which it may be feasible to do by gearless motors 
he Question of the efficiency or the inefficiency of the gear 
§ eliminated. 

Again, it may be ubjected that such a method supposes 
muiform diameter of wheel, which must be known to the 
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manufacturer in order that he may calculate what bis 
motor is doing for a given car speed. Should there be no 
considerable variation from the 30-inch wheel now so 
largely used, such a diameter might be taken for granted 
as having entered the calculation ; and if a different wheel, 
say 38 inch, becomes general, then that diameter may be 
assumed in the rating. Iam notsure that the most frequent 
speed, supposed above to be 10 miles per hour, is that which 
should enter into the service rating. It may be best to as- 
sume some lower speed at which the work is considerably 
heavier, and concerning the performance of which the pur- 
chaser is most doubtful. 

These particular points need further consideration than 
it has been possible for me to give them in the limited time 
of the preparation of this paper; and, indeed, I shall pro- 
pose at the proper time that the whole matter of standards, 
which I endeavor here to treat only suggestively, shall be 
referred to a standardizing committee of this association. 

In using such a method of rating as is here suggested, it 
may be well to leave the selection of conditions which he 
prefers to express to the manufacturer, who, of course, 
must in turn always be ready to express the performances 
of his motor for other conditions of speed and efficiency 
which may seem important to the purchaser. The im- 
portant point is that expression shall be given to the hori- 
zontal effort and speed at which it is developed, and to the 
efficiency of development. 

It would, of covrse, in any such rating, be assumed that 
the machine is working under a pressure of 450 volts, 
which is not far from that found on most of the lines 
throughout this country. In the necessary regulation 
to which these motors are subjected, a part of this 
pressure is practically applied to some resistance, external 
or internal, with respect to the motor ; but Ican see no con- 
venient way of taking this into account in determining 
upon a rating. Indeed, the action of a series motor in 
street railway service is very complex, and it is much more 
difficult than sometimes supposed to determine upon a 
rating which shall give the greatest amount of valuable in- 
formation. The very difficulty, however, is warrant for 
approaching the subject seriously and industriously. 

I think it useless to attempt any change in the rating of 
dynamos. Their work is so much more regular than the 
work of a motor that the present rating in horse power or 
watts seems to answer the purpose fairly well. Nor has it 
occurred to me as advisable to extend this rating of watts 
to motors, as it will be a matter of difficulty to introduce 
a comparatively unfamiliar term and apply it to a machine 
whose capacity must constantly be talked about, and 
which, as above stated, works under very complex condi- 
tions. 

Second. I feel that the time has now come when some 
one of the physical ¢imensions of electric cars may, with 
benefit to all, be standardized. As to how far standardiza- 
tion should go, committees of this association can best de- 
termine. The guiding principle it seems to me should be 
this: That standardization of parts should be so directed as 

not to interfere with the progress of invention. Bearing 
this in mind, may we not at this stage of development 
have a standard axle diameter for cars of a given weight ? 
Also standard key weights for gears? And while there is 
some uncertainty in my mind on this point, may we not 
have a standard gearing? It of course involves uniformity 
in the reduction ratio between speed of the armature and 
speed of the car. There is, however, now no very great 
difference in this respect, and the possibility of uniformity 
is at least worth considering. 

Coming to trolley apparatus, we might have uniform 
poles, pole sockets, and uniform diameter of pole at the 
butt; also uniform length of pole and uniform diameter of 
trolley wheel. 

It may be possible to go further into this standardization 
of dimensions of parts of the truck which are not directly 
connected with the electric apparatus. I think it best, how- 
ever, to leave that to those more familiar with truck manu- 
facture. 

It will be seen that the suggested number of standard 
dimensions in electrical apparatus, which thus far seems 
possible, is not large. Yet certainly uniformity of axle 
diameter and key weights alone would be found of 
much value to all interested in the business. Should this 
association adopt such standards it is of course understood 
that any manufacturer who thinks he has good reason to 
vary from them will do so, presenting to the trade his 
justification for such action. It seems, however, beyond 
question that a number of these points, in which there is 
no mystery whatever, may just as well be determined by 
the direct users of apparatus as by the designers, and may 
thus be determined once for all. 

Third. In regard to standardizing nomenclature, the ob- 
ject is to save what may be called ‘lost motion” in the 
verbal and written correspondence incident to our business, 
The importance of some such effort was emphasized to me 
some time ago when, on reading a carefully drawn set of 
instructions to linemen prepared by an engineer of the 
Thomson-Houston Electric Company, I could see that those 
instructions would scarcely be intelligible toa man whose 
experience had been confined to the material of another 
company, say that of the Edison company, although the 
things talked about might be entirely familiarto him. Be- 
sides causing annoying repetition and much explanation 
between men really understanding very well the thing in 
question, this uncertainty of nomenclature may at times 
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stand seriously in the way of the proper interpretation of 

written contracts, or of orders received by dealers. 

While the adoption of a set of definitions by this associa- 
tion would in no sense be binding, it would yet tend to 
make definite that which is now indefinite. As a basis 
upon which some further and better work in this direction 
should be done, I give herewith a table showing list of pro- 
posed terms, with various terms heretofore used as equiva- 
lents, and definitions properly limiting the proposed terms. 
In some cases when there has been satisfactory uniformity, 
no equivalents are given, but definitions are suggested. 
The list can, with benefit, be considerably extended. 

NOMENCLATURE OF ELECTRIC RAILWAY TERMS. 

Generator.—(Generator, dynamo.) Machine in which the 
electric current is generated. 

Motor.—(Motor.) Machine in which the electric current 
is transformed into mechanical power. 

Frame.—Frame.) Iron body of machine, including pole 
pieces and standards or side arms, if any, but not including 
base plates and bearings. 

Standards.— Standard bracket.) Supports of the bearings 
of generator. 

Side Arms.—(Side arms, check pieces, armature bracket.) 
Supports of bearings of railway motors. 

Pole Pieces.—{Pole pieces.) That part of frame from whose 
surface lines of force may pass directly to the armature. 

Field Coil.—({Field coil, spool.) Coils of wire wound on 
frame in such a way that a current passing through these 
coils makes magnets of the frame and pole pieces. 

Brush Holder.—Device for holding the brushes in contact 
with the commutator, including the insulation used in its 
support. 

Rocker Arm.—(Yoke, rocker aim.) Device for holding 
brush holders in position on ccmmutator while attaching it 
directly or indirectly to the frame. 

Fuse.—(Fuse, fusible plug.) A metal device for opening 
circuit when the current becomes abnormally large, the 
soft metal being melted by a current of fixed quantity. 

Switch.—A device for closing or opening a circuit at one 
or more points. 

Rheostat.—(Resistance box, rheostat.) Wire or other 
material suitably protected and conveniently arranged to 
be introduced in more or less proportion into a circuit. 

Trolley.—(Trolley contact bar.) A device used to trans- 
mit the electric current from the overhead wires to the 
cars, consisting usually of a 

Trolley Wheel.—A small metal wheel 
contact with the overhead wire. 

Trolley Fork.—Mechanically connecting trolley wheel to 

Trolley Pole.—Supporting the trolley fork and wheel and 
resting in a socket, which is part of the trolley base frame. 

Trolley Wire.—Wire from which the trolley wheel 
directly receives current. 

Trolley Frog.—Frog, overhead switch, trolley switch.) 
A device used to fasten or hold together the trolley wires 
at a point where the trolley wire branches, and to guide, 
ordinarily, automatically the trolley wheel along the wire 
over the track taken by the car. 

Trolley Frog.—Standard frog.) A frog designed for use 
at a point where two branch lines make equal convergent 
angles with the main line. 

Right Hand Trolley Frog.—A trolley frog designed for 
use at a point where a branch trolley wire leaves the main 
line to the right in the going direction. 

Three Way Trolley Frog.—A trolley frog for use at a 
point where the line branches in three directions. 

Draw Bridge Cross Over.—A device permitting the easy 
passage of a trolley wheel from one to the other of two ad- 
jacent wires in a continuous direction. 

Trolley Crossing.—(Crossing frog, cross over.) A device 
placed at the crossing of two trolley wires, by which the 
trolley wheel running on one wire may cross the other ; 
the device also holding the two trolley wires together. 

Insulated Trolley Crossing.—A device placed at the 
crossing of two trolley wires, by which the two wires are 
insulated from each other and by which the trolley wheel 
running on one line may cross the other. 

Hanger.—{Line insulator, line suspension, trolley insu- 
lator.) A device for supporting and insulating the trolley 
wire. 

Straight Line Hanger.—The hanger used on a straight 
line and supported from a span wire, the strain on same 
being essentially vertical. 

Single Curve Hanger.—The hanger supported by a lat- 
eral strain in one direction and, ordinarily, on single track 
curves, except at ends and the inside curve of double track, 

Double Curve Hanger.—The hanger supported by lateral 
strain in opposite directions, used ordinarily at ends of both 
single and double curves and at intermediate points, and 
on double track curves. 

Feeder Clamp.—Clamp with a device by which a feed 
wire may be connected to the trolley wire. 

Feeder.—A wire usually insulated, used for transmitting 
current from the power station to the mains or the trolley 

wire descent. 

Mains.— Wires usually insulaved, serving for the distribut- 
ing of current from the feeders to the trolley wire through 
tap wires. 

Tap Wires.—Wires to convey current from feeders or 
mains at the pole to a near point of the trolley wire. 

Trolley Section.—A length of one trolley wire with or 
without branches, but continuous electrically. 

Line Section.—A part of the overhead conducting system 
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so insulated from other parts as to permit the supply of 
power to be separately controlled. 

Section Box.—A box containing section switches and 
fuses used for control of a trolley section or line section. 

Fourth. In regard to standard methods of keeping ac- 
counts, I am permitted to present herewith information 
prepared by Mr. W. E. Baker, of the Thomson-Houston 
Electric Company, long in charge of their work of main- 
taining motors and lines for the West End Street Railway 
Company. Whether or not this association should take 
any action, such as recommending one or another method 
of keeping accounts, I feel sure that Mr. Baker's sugges- 
tions will be of value to those who will consult them. 
There is no special reason why the association should act 
with a view to obtaining standards in this respect, save 
that it will certainly facilitate in a great measure the ob- 
taining of reliable statistics. Any one who will endeavor, 
as I have recently done, to get together a considerable 


volume of actual, reliable data on the operation of street’ 


railways, will be convinced that much remains to be done 
in this respect. Of the value of such garnered informa- 
tion I think there can be no doubt; and I am quite satis- 
fied that this association will find itself thoroughly repaid 
for any efforts it may make toward accumulation of street 
railway statistics. Mr. Baker writes as follows under the 
title of ‘‘ Accounts and Organization of Electric Street 
Railways:” 

In presenting this paper, it is not offered as a treatise 
covering the ground of a rather pretentious title. There 
are many excellent and extensive works on railroad ac- 
counts in existence which ably discuss this large and im- 
portant question in all its general aspects, and which apply 
as well to electric and tosteam roads. This paper is offered 
rather from the standpoint of the superintendent or 
manager than the auditor, and in the hope only that it will 
prove a practical aid to the keeping of expense accounts of 
electric railways of about the extent and organization of 
the average of those at present in existence, although it is 
believed that the principles herein outlined are correct, and 
their extension to » road of any size is only a matter of in- 
creasing the details. 

It is also hoped that some of the blanks and forms for 
reports furnished herewith will be an aid to some who, the 
author knows, have found some trouble in this direction. 

From the superintendent or manager's point of view, the 
matter to be arrived at is to have presented to him in a 
concise and correct form such a statement of the operating 
expenses as will enable him, by careful study of the figures, 
to reduce expenses, to compare the operation of his road 
with that of others, and in general to enable him to exer- 
cise such care and watchfulness over the outgo and income 
as will render the enterprise a commercial success. The 
price to be paid for the success of an electric road is eternal 
vigilance and ‘a stitch in time.” 

The first and most important matter in the expense 
accounts is the classification or division of expenses, and 
the second practical matter is how to separate into these 
divisions the expenses without too much detail or clerical 
labor. For this purpose a manual should be carefully pre- 
pared, 

In this manual thereshould appear four general divisions 
of expenses, namely: General expense, transportation 
expense, maintenance of way and buildings, and main- 
tenance of equipment. Under these are sub-divisions, and 
under each are clearly expressed the proper labor or 
material to be charged to them. 

Statements are frequently seen about as follows : 

Motive power at so much per mile ; car repair at so much 
per mile; and frequently conductors’ and motor men’s 
wages, being a very large single item, appears by itself, 
and the statement winds up with ‘** other expenses” at so 
much per car mile. 

Now unless it is clearly understood what is included in 
the term ‘“‘ motive power,” or the term ‘‘car repairs,” or 
the term ‘‘ other expenses,” such statements are apt to be 
very misleading. 

Does ‘ motive power” include the power house expenses 
only? It may or may not. Does *‘ car repairs” include 
the repairs on the car bodies only, or the repairs also on 
the motors? It is clearly necessary to have these matters 
defined and in the manual before referred to all 
this should appear in detail. 

If, then, the classification in this manual is fol- 
lowed, and a statement is presented that general 
expenses, transportation expenses, maintenance 
of way and building expenses, and main- 
tenance of equipment expenses, are each so 
much per car mile or per month, it will 
be found by reference to the manual just what 
expenses are included in each of these items. 
It will also be found advisable that in a general 7 
way the divisions of expenses in this manual 
should be made in such a way that the first two 
general divisions include those expenses which do 
not add to the value of the property, and the 
last two general divisions include those ex- 
penses that do so add in some degree to the 
value of the property. 

For instance, it adds nothing to the value of the 
property to pay conductors’ and motor men’s 
wages, although it may add to the earnings. It 
adds nothing to pay clerks’ salaries, insurance, or 
‘9 pay for wrecking or getting derailed cars on 
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the tracks ; while it does add to the value of the property . 


more or less to renew the rails and ties, paving, to repair 
the armatures and steam plant. Or, it would perhaps 
be better to express it in this way: That the expenses 
on the two last divisions tend to keep the road in its original 
state of completeness as when first equipped. In whatever 
way the expenses are kept, for an intelligent understanding 
of them, they should be based on a written manual of this 
nature. 

With this as a basis and by following methods similar to 
those outlined below, a comprehensive and correct state- 
ment can be made on a form similar to the form ‘‘C” here- 
with submitted of the expenses of an electrical road, and 
can be studied by the management with advantage. It 
will be seen on this form ‘‘C” the final result of a month’s 
operation is expressed in four different manners, namely 
per cent. of expenses to earnings, net earnings, expense per 
car mile, and expense per passenger. All these have a cer- 
tain value for comparison. Neither alone tells the whole 
story. 

There has been considerable discussion of late in regard 
to a standard unit for the comparison of expenses on elec- 
tric roads. It may be doubtful if such standard unit can be 
satisfactorily agreed upon or will satisfactorily express the 
result ; but at any rate it must be composed of some func- 
tion of the results of operation as expressed in this blank. 

The next matter is how to arrive at and keep these ex- 
penses sufficiently accurate and without too much clerical 
labor ; and this brings us primarily to the Stock or Supply 
Account. All material while in the stock room and until 
used evidently bears the same relation to the company as 
cash in the till or bank, except for availability, and should 
be so treated. Material should not be charged to the ex- 
penses of the road until used, and should be charged when 
used regardless of the bill for this material being received 
or paid, 

A careful record should be kept of all material received 
and all material used, on blanks somewhat similar to forms 
‘*E” and * D,” bound in book form and herewith presented. 
It is sometimes considered better to have the form ‘‘ D” on 
loose sheets instead of bound, and there are variations to be 
made in the blank to suit individual cases that will be ap- 
parent. 

The material received book, or form ** E,” will be found 
to pay for itself in checking bills and preventing duplica- 
tion. The material used is arrived at by charging it out of 
the stock room on foreman’s requisition in small quantities 
as usual, or obliging a foreman to make a daily or weekly 
or monthly report of the material he uses on a proper ferm. 
A simple form is that of form ‘ F” herewith. One man 
should receive all the material for the road; he may of 
course be a storekeeper for this purpose, if the road is suffi- 
ciently extensive, or. if not, this duty may be added to the 
other duties of the clerk. 

An invoice book with copies of all bills should be kept, 
and a monthly summary of both books will be made giving 
from the invoice book all the charges to stock, and from 
the material used all the credit to stock and all the charges 
of material to expense properly classified. If, in addition, 
a stock ledger is kept, it will be found that all errors and 
mistakes in foremen’s and in clerks’ pricing, etc., will cor- 
rect themselves, and it will be easy at any time to check 
up the ledger with the material actually on hand in the 
stock room. 

In regard to the labor, there are many forms of time 
books used; the one here presented as form * P” is con- 
venient, and the foremen soon learn to classify their time 
with little trouble and few mistakes. On the pay roll 
should be classified these expenses, and the total of all ex- 
penses is easily arrived at. 

The mileage sheets, form ** A,” will be found very com- 
plete, and will give a record of the mileage of each car per 
month. The original records can be taken from the con- 
ductors’ reports most easily on a blank book and transferred 
to these reports monthly. The conductors’ reports should 
cover a report of the number of passengers carried on 
each trip, the number of trips made and the route. There 


are many excellent forms for these. 
To summarize. If the superintendent, as is frequently 
the case, has an office distinct from the office of the com- 
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pany, he would be required to have the following books: 
stock ledger, time books, pay rolls, material used and 
material received books; and copy books as follows will 
be a convenient arrangement: a letter book, a copy book 
for pay rolls, a requisition book, unless he buys his own 
supplies wholly, when this becomes an order book, a daily 
report of earnings book or deposit book, a motor book for 
copying reports made on a blank form ‘‘S,” and a statement 
and bill copying book for bills made against other parties 
and the monthly reports to be made will be about as fol- 
lows: mileage report, material used report, balance stock 
ledger, receipts report, invoicesummary. The daily reports 
would be of daily earnings, and of the condition of motor 
cars. 

No treatment has been attempted of the general books of 
the company, the income accounts, etc., as these are gen- 
erally well understood, and the remarks here are only 
elementary ; but I have been led to make them by some 
examples I have had the misfortune to examine when en- 
deavoring to arrive at the expenses of a road. 

Under Mr. Baker’s direction a manual for the classifica- 
tion of expenditures was prepared by Mr. H. L. Bettes, 
and used with very excellent results. This manual will be 
presented to the public in print at a later day. Although 
that which has been said above both by Mr. Baker and 
myself cannot be considered as more than a series of sug- 
gestions, this paper has evidently reached the limit of its 
proper length for presentation before this body. 


DISCUSSION OF MR. CROSBY’S REPORT. 


At the conclusion of the report Mr. Crosby made the fol- 
lowing motion, namely : 
That a committee on standardizing of ratings, nomenclature, 


dimensions and accounts for electric street railways be appointed 
by the association. 


Mr. MACFARREN, of Pittsburgh: It is with peculiar pleas- 
ure that I rise to indorse this motion. I have long felt the 
necessity for some uniformity in this respect, and it istime., 
in my opinion, that the association took such a step, so as 
to keep in rank with similar societies, which have all 
adopted methods of this character. I venture to state that 
no matter of business has ever been taken up by this asso- 
ciation, so far as I have been able to familiarize myself 
with its proceedings, which wil] be productive of such good 
results as the matter now before us. 

Mr. Crosby’s motion was adopted, the committee to con- 
sist of seven members, including the president and secre- 
tary. 

The Committee on Nominations reported in favor of the 
following ofticers for the year 1891-2: For president, John 
G. Holmes, Pittsburgh, Pa.; first vice-president, Thomas H. 
McLean, New York, N. Y.: second vice-president, James 
B. Speed, Louisville. Ky.; third vice-president, Albion E. 
Lang, Toledo, O.; secretary and treasurer, Wm. J. Richard- 
son, Brooklyn, N. Y. Executive Committee: Henry M. 
Watson, Buffalo, N. Y.; Lewis Perrine, Jr., Trenton, N. J.; 
W. Worth Bean, St. Joseph, Mich.; Murry A. Vernor, 
Pittsburgh, Pa.; Thomas C. Pennington, Chicago, IIl. 
The committee also recommended®Cleveland, O., as the 
place for the next meeting. 

These gentlemen were then elected as ofticers of the as- 
sociation for the ensuing year. 

There was a very spirited discussion on the subject of the 
place of the next meeting, but upon calling the roll it was 
seen that the vote was largely in favor of Cleveland, where 
the next meeting will be held. After the usual resolutions 
of thanks the association adjourned to meet at Cleveland, 
O., next October. 

At the banquet on Thursday night, Congressmin Stone, 
speaking of the substitution of electric for horse power on 
the Pittsburgh street railways, said: *‘ A Pleasant Valley 
car can go from the Pittsburgh station to the power house 
in 19 minutes. It used to take 40. The company used to 
carry 8,000 people a day. Now it averages 22,000 a day, 
and gaining. Our officers are God-fearing men, some of 
them, and they chose electricity as a motive power 
because it seemed to have the warrant of Scripture- 
Nahum ii., 4: 

‘‘ ‘The chariots shall rage in the streets, they shall jostle, 
one against another in the broad ways, they shall seem like 
torches, they shall run like the lightnings.’ 

‘Job xxxviii., 35: ‘Canst thou send lightnings 
that they may go and say unto thee, here we 
are.’ ‘ 

‘But the passage in Ezekiel vii., 19. seemed to 
have the most direct application : ‘ They shall 
cast their silver in the streets.’ 

“The people demanded rapid transit, and they 
had to furnish it or give way to those who would. 
:. They were unable to find anything in Scripture 
-, about a cable railway. They doubted whether 
= Job] or Nahum or Ezekiel ever saw one, but 
<= they believed they must have seen elec- 
tricity. They hardly knew what system 
adopt. They were very much impressed 
with the storage battery. The Pleasant ‘ at 
ley Company planted the first pole, and 
were the first to give the people rapid 
transit. This caused trouble, and the art- 
cles published on the deadly overhead 
wires would now make interesting reading 
for a lunatic. All prejudices have since been 
overcome,” 
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Convention Notes. 


THE EXHIBITS. 

The necessities of street railway traction, since elect ric- 
ity has been used as a motive power, have brought out a 
vast number of new appliances that are constantly attract- 
ing attention and being generally used by leading street 
railways of the country. Sightseers and delegates to the 
convention were given an opportunity tosee many new and 
interesting appliances, and to judge of the merits of each 
in many cases from actual working tests. Chief and most 
interesting to the majority of the visitors present were the 
exhibits made by the rival systems of electric traction. 
Placed on an equal basis, the various representatives of 
these companies vied with each other in showing up the 
merits of their systems, and delegates and visitors gener- 
ally were given an opportunity to judge for themselves in 
regard to the working of these systems, as all are-in use on 
the various street railway lines in Pittsburgh. The con- 
vention city is the home of the great Westinghouse inter- 
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Electric Heating Manufacturing Company, of St. Paul. 
The exhibit made by this company occupied a conspicuous 
place in the hotel and attracted general attention. The 
company has been manufacturing electric heating ap- 
paratus for some time and has recently turned its atten- 
tion to car heating. A practical display of its heating sys- 
tem was in charge of Mr. C. E. Carpenter, a representative 
of thecompany. The heater consists of a thin plate of 
cast iron two feet long, three inches wide and one-eighth 
inch in thickness, to one side of which the resistance wites 
are attached, but insulated therefrom by means of a coat- 
ing of enamel, such as is used on enameled cooking uten- 
sils. This enamel serves also to perfectly prevent con- 
sumption by electrolysis and oxidation of the resistanve 
wires, giving the only known electric heating apparatus in 
which these serious defects are avoided. This plate is 
secured in a substantial manner to the support of the seat 
just back of the feet of the passenger, and is surrounded 
by open grate work which completely protects the clothing 
but does not obstruct in any degree the free radiation of 








ests, and naturally every effort was put forth by repre- 
sentatives of the company to show up in proper form by 
practical demonstration the system which is reeognized as 
one of the best in use. The Westinghouse Electric and 
Manufacturing Company had reception rooms in the 
Monongahela House, where its representatives cordially 
welcomed all visitors, and extended a general in- 
vitation to all to visit the company’s exhibit on the ex- 
hibition boat J. M. Gusky, where the double reduc- 
tion, the single reduction and the gearless motors manu- 
factured by this company were in active operation. One 
most interesting feature of this exhibit was a single 1e- 
duction motor running in a tank filled with water, the in- 
tent being to show that the Westinghouse company hag 
solved the problem of operating its system under all con- 
ditions of weather. Hundreds of visitors also visited the 
works of the company on Garrison alley. There the com- 
pany showed in operation a 300-h. p. generator, a double 
reduction motor, a single reduction motor, a gearless 
motor—all mounted on trucks and fitted with test brakes 
—as well as all the other appliances utilized in street rail- 
way work. A practical demonstration of the Westing- 
house alternating current electric lighting system was 
another feature of this exhibit. 

The Sheffield Velocipede Car Company, of Three Rivers, 
Mich., exhibited an equalizing electric motor truck in stan 
dard size and also a nickel-plated model of the same, that 
was remarkable for its superior finish and the perfection of 
the mechanical details. This model supported a Detrcit 
Electrical Works motor, and is referred to in the account 
of its exhibit. Mr. E. B. Lindsley, the general manager of 
the company, was present, and explained that the special 
features embodied in the truck included the principle of 
the equalization of strains, so essential in securing the best 
results in electric propulsion. A cross equalizing bar is 
placed across one end of the truck, by means of which a 
three point suspension of the car body is effected, a double 
spring being placed in front of and a single spring at the side 
in rear of the front wheels. The value of this feature in secur- 
ing tlexibility, with stability and perfect alignment, will be 
apparent to any one acquainted with locomotive construc- 
tion where a similar principle is employed. Springs are 
also supported on the bar at each end of the rear axle. The 
construction of the truck throughout is strong, heavy and 
perfectly adapted for the work for which it is intended. 
The wheels are of approved pattern and ground to a per- 
fect equality in circumference, after being pressed upon the 
axle, thus insuring wheels that will run true with the 
axle. Self-oiling boxes containing a simple device holding 
a strip of wool felt close to the axle render any extra at- 
tention unnecessary oftener than once in two or three 
months, even when the trattic is heavy. The operating 
mechanism of the brake is simple and entirely out of the 
way of the motor, while the shoe brakes are both flange and 
tread, and when worn can be quickly replaced by simply 
removing a key. The entire truck may be lifted from 
either or both axles by simply retnoving a bolt under the 
end of the axle. This improved truck is in use on 
several roads, and it is said is giving entire satisfaction. 
(See illustration.) 

The heating of railway cars by electricity is being re- 
ceived with much enthusiasm, and bids fair to do away 
with the ‘* deadly car stove.” Many admirable systems of 
electric heating for cars have been invented which are 
Cheap,*effective and easily operated. One of the systems 
Which is coming rapidly into notice is that of the Carpenter 
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heat from the plate. Tue advantages claimed for the Car- 
penter heater are light weight, simplicity, ind: structibility, 
durability, perfect radiation, easily attached or detached. 
Mazy expressions were heard from those who witnessed 
the practical workings of this heater, most favorable as 
compared with other systems. The company has already 
received a large number of orders for placing its system of 
heating with several representative companies of this 
country. These heaters are for sale by the Eastern Elec- 
trical Supply Company, of Boston. 

Apparatus of special interest tu railway men was the great 
exhibit made by the Edison General Electric Company, on 
the ground floor of the Monongahela House. One of the 
interesting features of this exhibit was the new type of sin- 
gle reduction gear motor, intended to take the place of the 
older form put on the market last spring. It resembles its 
predecessor in general arrangement, but has been subjected 
to marked improvements at the hands of Mr. H. F. Par- 
shall, who has had the problem in charge the past summer. 
lt is a more powerful and convenient machine in every 
way and has given satisfaction in actual use. Two sizes 
are manufactured, the one illustrated being of 20h. p. 
The motor exhibited was mounted on a Brill truck. 
A new controlling table for railway power station 
was of special interest from 
its perfect mechanical con- 
struction and_ its electrical 
details, as in this one piece 
of apparatus are placed all the 
indicating and measuring 
instruments as well as resist- 
ance coils for regulating the 
pressure. By this, work ip 
the power station is greatly 
simplified. Directly over this 
table was a large sign of the 
Edison (General Company. 
whicb consisted of 600 minia- 
ture incandescent lamps. Vz- 
rious other supplies manufac- 
tured by the Edison Genera! 
Electric Company were 
shown, which were explained 
to the visitors by the large 
number of representatives of 
the company who were pres- 
ent to assist in entertaining. 
Over the entrance to the ex- 
hibit was a monogram of the Edison Company, ‘* E. G. E. 
Company,” in various colored miniature lamps inviting the 
passer-by to examine apparatus manufactured by one of the 
leading companies in the United States. This exhibit at- 
tracted immense crowds, and was pronounced by all one of 
the most interesting and representative displays at the con- 
vention. 

The display made by Alexander, Barney & Chapin, of 
New York, was one of the most novel of any of the exhibits. 
It was located in the most prominent place in the hotel. 
just in front of the ladies’ parlor. The firm was represented 
by Mr. Chas, E. Chapin, vice-president, and Mr. Henry G. 
Issertel, of the railway department. The exhibit was one 
of the most neatly arranged aud showed off to the best ad- 
vantage of any made. It consisted of a Jiue of electrical 
supplies, switches, lamps, lamp sockets and electrical rail- 
way specialties and the A. B. C. railway lamp which, pos- 
sesses an improyement in the form of a carbon support 
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sealed in the tip of the bulb, which prevents the excessive 
vibration and rupture. of the carbon filament. An 
amusing feature of this exhibit was a set of signal 
horns which were operated by a dry battery, from which 
frequent blasts were sent vut which immediately had the 
effect of drawing a crowd. Whenever these signal horns 
were sounded it was immediately followed by the loud 
ringing of a bell in the parlors near by, which had the 
effect of bringiug the crowd to the headquarters of the 
Electric Merchandise Company, of Chicago, whose exhibit 
consisted of trolley wire insulators, the Chicago clamp, 
pull-over brackets, England’s strain insulators, rawhide 
pinions, electric headlights, cross-overs and trolleys. The 
company was represented by W. R. Mason, A. H. Eng- 
land and W. L. Adams. In connection with this exhibit 
was that of the Burton electric heater for electric railway 
cars, house and office use. The Electric Merchandise Com- 
pany isselling agent for this heater. 

The Detroit Electrical Works, of Detroit, Mich., had a 
standard 40-h. p. equipment in operation on the line of the 
Duquesne Traction Company during the week, that was 
thoroughly inspected by the street railway officials who 
attended the meeting. In this new type the details through- 
out have been redesigned to meet constant service of the 
hardest character. As is well known, the Detroit system 
includes but one motor, placed in the centre of the truck 
and geared to both axles, thus driving the four wheels 
simultaneously, securing complete traction. All the con- 
nections are on top of the motor, and are easily accessible 
through one trap door. The bushings, commutators and 
other similar parts are made from their own tempered 
copper; the insulated gear pinions are of gun metal for the 
larger cars and of leatheroid for the lighter service, while 
all nuts are secured by a locking device, the plate of which 
rests on the countershaft box. The entire equipment is 
finished in the familiar Pennsylvania red, and the motor 
developed 47 mechanical horse power under trial. Major 
C. A. Benton, the general manager of the railway depart- 
ment, established his headquarters early in the week in 
parlor 54 at the Duquesne House. An elaborate working 
model of the system was exhibited on the exhibition boat 
Mayflower, supported by a Three Rivers equalizing motor 
truck. 

A noteworthy exhibit was that of the Thomson-Houston 
Electric Company. The headquarters of this company at 
the Monongahela House were presided over by Mr. H. L. 
Cargill. The exhibit consisted of overhead attachments 
and various railway supplies. On the boat both single and 
double reduction motors were shown and a new trolley 
drop ‘‘ with gearing.” The Thomson-Houston company 
had a large number of representatives present from Boston, 
Chicago, Cincinnati. Washington, Atlanta and Syracuse, 
N. Y., all of whom assisted in entertaining. This 
company has recently made a new departure by opening 
up a railway supply department in Boston, which is in 
charge of Mr. Elmer T. Morris. Hereafter all stock will be 
shipped from Boston and not carried in Lynn, as hereto- 
fore. The company at the present time does not restrict 
the sale of its overhead line material and supplies to Thom- 
son-Houston roads, but sells to all compunies. A _ large 
amount of advertising mattcr was di tributed, among 
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which was a new price list, recently issued. The Thom- 
son-Houston exhibit was interesting and one of the largest 
made, representative in its features, and showing to the 
best advantage one of the greatest systems in the country, 
and one in general use, it being stated that 2,870 cars are 
now operated by the Thomson-Houston system alone, rep- 
resenting 190 companies. 

In parlors at the Monongahela House especially fitted up 
for the purpose the visitor found representatives of the 
Short Electric Railway Company, of Cleveland. This com- 
pany is undoubtedly one of the largest and most successful 
railway manufacturing companies in the country and 
ranks with the other great systems in the volume of busi- 
ness done. The Short company is the original patentee of 
the gearless motor as applied to street railway traction. It 
had a large and prominent exhibit of its motors on the ex- 
hibition buat, and ears fitted up with the gearless motor 
ran hourly from the Monongahela House over the Pitts, 
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burgh and Birmingham street railway lines, carry- 
ing delegates and visitors to the convention, show- 
ing a practical demonstration of the working of the 
Short gearless motor. Whenever requested, representa- 
tives uf the company willingly put the necessary in- 
struments on the cars to show the power required. 
Most favorable comments were expressed on every 
side at the cordial treatment received from the Short Elec- 
tric Railway representatives, and the company appears to 
have captured the city, delegates and visitors. The exhibit 
wasin charge of Mr.S8. B. Fortenbough and Mr. J. H. 
Gibson, constructing engineer of the company. 

One of the most extensive and attractive displays was 
that of the Western Electric Company, of Chicago. The 
exhibit consisted of a line of electric supplies. includ- 
ing line material, hard drawn copper trolley and 
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company was represented by Mr. M. M. Wood, electrician, 
and Mr. William Taylor, assistant manager. 

Many interesting and practical styles of car trucks for 
electric car traction were shown by prominent manufac- 
turers of the country, among which the exhibit of the Peck- 
ham Truck and Wheel Company, of Kingston, N. Y., was 
especially noticable. By the use of this truck the car body 
is supported on the springs upon the side frames and given 
additional steadiness by the double plungers bearing in the 
yokes. To this is added the cushioned wheels, which have 
been extensively introduced by Mr. Peckham, making a 
thoroughly flexible truck and one which gives smooth riding 
of the cars and freedom from sudden jars. The company 


was represented by Messrs. Edgar Peckham, president; 
E. C, Stark, secretary and treasurer, and B. A, Hughes, 
sales agent, 
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weatherproof feeder wires and electric light supplies of all 
kinds, The Western Electric Company has factories located 
in New York, Chicago, london, Paris, Berlin and Ant- 
werp. and commercial agencies in Mexico and Melbourne, 
and isa large manufacturer and dealer in annunciators’ 
bells, pushes. electric gas-lighting apparatus, speaking tube 
telephone systems, watchmen’s electric clocks, automatic 
mercurial fire alarms, batte: and battery supplies, and 
all kinds of insulated wire, American district apparatus, 
telegraph instruments. telephone exchange apparatus, test- 
ing instruments, line wire and other line material, builders 
and repairers’ tools. Its specialties are hard-drawn copper 
wire, weatherproof feeder wire, and the Patterson cables 
for electric light, telegraph and telephone use, for over- 
head, under ground and under water. This company was 
represented by Mr. E. W. Bennett and Mr. M. B. Austin, of 
the Chicago house, and by Mr. 8. A. Chase, of New York. 

Coincident with the growth in rapid transit is the de- 
mand for trucks more perfect mechanically and better 
adapted to meet the changed conditions that could only be 
appreciated, studied out and remedied in actual contact 
with daily work. This the McGuire Manufacturing Com- 
pany, of Chicago, has endeavored todo and took pride in 
exhibiting its new form of maximum traction truck, the 
essential new feature being the combination of an elliptic 
spring arranged to act as an equalizer. The truck is 
pivoted to the car body at the centre of the truck, and, be- 
sides, has two side bearings and one, end bearing. This 
causes the upper truck frame to always remain parallel 
with the car body and perfectly distributes the weight on 
the axles in proportion to the capacity of the springs. 
which are arranged to support from two-thirds to three- 
quarters of the weight on the motor axles, leaving but a 
quarter of the weight on the idle axles. Mr. J. W. Cook 
was the company’s representative. 

An exhibit which attracted more than ordinary atten- 
tion was that of the Eastern Electrical Supply Company., 
of Boston. The representatives of this company, Mr, May- 
bin W. Brown, president, and Mr. J. Edward Wal- 
lace, are deservedly popular, and are hard workers. 
Their parlors at the Monongahela House were crowd- 
ed every day of the convention with interested spec- 
tators who were shown the various electric rail- 
way specialties handled by this company. The 
patent Emmett headlight, Winton insulators, Beacon 
incandescent Jamps, extra flexible cable, Cook’s portable 
rail switches, Portland car ventilator, and a complete line 
of appliances for overhead construction, were shown up to 
the best of advantage by the genial representatives of the 
company. which is well known for business integrity and 
has a wide reputation as one of the leading electrical sup- 
ply houses of the country. 

The general display of street railway supplies was very 
large, every available feot of space at the Monongahela 
House and on the boat being occupied by some kind of an 
invention for street railways. The Electrical Supply Com- 
pany, of Chicago, whose factories are at Ansonia, Conn. 
had a most attractive exhibit of street railway specialties, 
prominent among which were new styles of trolley wire 
clips and insulators, raw hide pinions, Wood's trolley 
catch, Wood's duplex fuse box, the C. & D. reed feed oil- 
ing journal, Wood’s car connector, the Sunbeam railway 
lamp, the MeTighe switch, the Wirt volt and ampére indi- 
cator, Wirt dynamo brush, fuse wire, magnet wire, shield 
brand feeder wire, and special Habirsha feeder wire. The 





A simple device with which practical demonstrations 
were made was exhibited by the Johnston Safe <Auto- 
matic Electric Company, of Richmond, Va. This com- 
pany manufactures the Johnston electric current discon- 
nector, which is :wid to render the overhead system per- 
fectly safe, so that there need be no fear of destruction to 
life or property from falling trolley wires. The exhibit was 
in charge of Mr. A. L. Johnston and Mr. F. B. Jacobs, the 
latter secretary and treasurer of the company. The prac- 
tical tests of this device given for the information of the 
visitors were very intere-ting and it is looked upon as one 
of the greatest advances made in electrical engineering. 

The J. G. Brill Company. of Philadelphia, Pa., manu- 
facturers of Brill trucks, had an important display, among 
which was a No. 13 truck manufactured by this company, 
which presents some of the latest and best ideas as to the 
proper making of motor trucks. This truck is especially 
adapted for working over uneven tracks. It is said to be 
the most popular truck waich this company has yet pro- 
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had its headquarters in parlors of the hotel, and was repre- 
sented by Mr. Jos. R. Ellicott, of New York, general 
agent; by Messrs. E. Packer, B. J. G. Haven, Jr.,andR. J. 
Murcer, traveling representatives. An illustration of this 
exhibit is shown in this issue, 

The Baltimore Car Wheel Company, of Baltimore, Md , 
exhibited a motor truck of a new pattern, which is made 
to suit a demand for larger wheels, the wheels being 36 
inches in diameter. These trucks are designed for strength. 
lightness, simplicity and accessibility, as well as to provide 
for light and heavy loads and permit oscillation. The 
trucks are fitted with dust and oil tight axle boxes, and all 
parts are interchangeable, and are built for cable or for 
electric service. The brakes are operated by a powerful 
crank movement, which is placed between the wheels. 
The company was represented by Messrs. John 8S. Pugh 
and W. S. G. Baker, Jr. 

The Revere Rubber Company, of Boston, made a special 
exhibit of ‘* Flexite” material, a flexible hard rubber tube. 
also a line of bell insulators made of ‘* Elliott” compound. 
This company manufactures all the standard insulators for 
the Thomson-Houston company. In connection with the 
exhibit was shown a sample of the largest rubber belt ever 
made, 143 feet long, 72 inches wide and 10 ply thick. <A 
line of mechanical rubber goods completed the exhibit. 
The company was represented by Mr. C. B. Elliott, man- 
ager of the hard rubber department, andMr. P. B. Chaney, 
of Boston. 

An imposing exhibit was that of the H. M. Loud & Sons 
Lumber Company, of Oscoda, Mich. The company was 
represented by Mr. G. H. Keating, of Bay City, Mich. The 
display consisted of telegraph cross arms, cedar poles. 
posts and ties. The company makes a_ specialty of 
octagonal poles and the display at the convention was 
made up chiefly of this style. The H. M. Loud Lumber 
Company has equipped some of the largest and best roads 
in the country, and deals in a class of goods hat are an 
absolute necessity in the equipping of a first-class road. 

The Calorific Ventilator Heating Company, of Chicagu. 
manufacturers of calorific and standard car heaters, had 
a large exhibit. By this system the heating is done by cir- 
culation instead of radiation, and it can be regulated to 
maintain any desired temperature, hard coal being used 
for fuel. In 1889 the company had one heater in use; in 
1890, 173, and in 1891, 1.037 of these heaters are in actual! 
service on street railway lines of the country. The ex 
hibit was under the personal supervision of Mr. Garson 
Myers, president of the company. 

The Morton Safety Heater Company, of 45 Broadway 
New York, exhibited a system of stored heat for street 
railway purposes, which consisted of an earthen tube in- 
closed in an iron pipe to which steam is applied, sufficient 
heat being stored to keep a car comfortable for several 
hours. This system is looked upon as safe, economical and 
simple, and is in use upon several important street railway 
lines in this country. Mr. E. G. Kenly, president and gen 
eral manager, and Mr. Eugene Carrington, general super 
intendent, represented the company. 
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duced, over 250 having been sold, although it has only 
been on the market for ashort time. An illustration of 
this truck is shown on this page. The representatives of 
the company were Messrs. J. A. Brill, Edward Cline, J. A. 
Hanna and Payson K. Andrews. 

One of the representative companies at the convention, 
whose exhibit attracted universal attention, was the New 
York Car Wheel Works, of Buffalo, whose display was in 
the main hall at the Monongahela House. The exhibit 
was made up of the celebrated machined wheels manu- 
factured by this company, which were tastefully arranged 
amid decorations of ferns and potted plants. The company 


The display of the R. VD. Nuttall Company, of Allegheny 
Pa., was very complete, representing the line of specialtie* 
manufactured by this well known firm, among them being 
standard gear wheels, improved rawhide pinions, mets! 
pinions, bearings and brasses, commutators, axles and 
shafts, trolleys and trolley wheels, in fact a full line of 
street railway supplies and repair parts for all electri 
railway systems. The company was represented bs 


Messrs. C. J. Mayer and W. Groetzinger. 

The Railway Register Manufacturing Company, of 1,193 
Broadway, New York, was represented by Mr. Edward 
Beadle, general manager of the company. The exhibit 
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consisted of the alarm registering punches and the latest 
improved Monitor register which this company is manufac- 
turing extensively, and which have recently been intro- 
duced on the cars of the West End Railway Company, of 
Boston, and the Brooklyn City and Newtown street railway 
lines of Brooklyn. 

Post & Co., of Cincinnati, Ohio. manufacturers of elec- 
tric and railway supplies, was represented by Mr. Isaac 
Kinsey, of the company, and Mr. George H. Carey, New 
York agent. The exhibit was large and attracted general 
attention. It consisted of a line of street car trimmings 
and electrical appliances for electric roads, such as 
switches, bells, headlights, trolley fixtures and other spe- 
cialties manufactured by the company. 

The Equitable Engineering and Construction Company, 
of Philadelphia, electrical engineers and contractors, had an 
attractive display of Standard pole ratchets, Standard line 
insulators, Staudard iron bracket and insulator, Standard 
trolley, centre curve insulators and overhead frogs. W. 
A. Stadelman, manager and electrical engineer, repre- 
sented the company, together with Mr. 8. A. Hand, vice- 
president and mechanical engineer. 

A combination car which attracted considerable atten- 
tion was the Schneider combination car, manufactured 
by the Schneider Combination Car Company, of Chicago. 
The company was represented by Mr. John G. Schneider. 
superintendent and vice-president. These cars are so ar- 
ranged in their construction that summer cars can be made 
available for winter use, and winter cars easily changed to 
open cars. 

The Wightman Electrical Manufacturing Company, of 
Scranton, Pa., exhibited two 20-h.p. single reduction motors, 
having a controlling device doing away with all cables, 
and a reversible switch. They also exhibited a trolley 
called the anti-come-off trolley. The company was repre- 
sented by Mr. Herman Bergholtz, Mr. D. S. Kennedy and 
by Mr. D. M. Wightman, president and electrician. 

A. Whitney & Sons, Car Wheel Works, of Philadelphia, 
Pa., was represented by Mr. Louis B. Whitney. The ex- 


[NEW Yorn] 


car Wer es. 





EXHIBIT OF THE NEW YORK CAR WHEEL WORKs., 


hibit consisted of a number of electric car wheels taken 
from a supply which completes a large order for the West 
End S:reet Railway Company, of Boston, showing the class 
of work which this company does. A contracting chill 
was also shown. 

John H.Graham & Co., of New York, had a large ex- 
hibit of ** new departure car bells.” The company was 
represented by Messrs. C. A. Hoagland and W. A. Graham, 
who showed up the exhibit in first-class manner. The bells 
were arranged in a series of tones in such a manner that 
when struck some very sweet as well as loud tones were 
produced. 

The Jewell Belting Company, of Hartford, Conn., repre- 
sented by Charles L. Tolles and 8. F. Ball, exhibited a fine 
collection of railway dynamo belts, among which was a 
48-inch belt manufactured for the Toledo Electric Railway 
Co.,of Toledo, Ohio, This company is one of the largest 
manufacturers of belting in the country, and has special 
facilities for making dynamo belts for light and power 
plants, 

The Solar Carbon and Manufacturing Company, of Pitts- 
burgh, Pa., had an attractive exhibit of carbon motor 
brushes, self-lubricating brushes and carbon trolley wheels. 
A large plug was also shown, which measured 6} x 48, 
and is used for melting aluminium. The exhibit was in 
charge of Mr. F. M. Laughlin and Mr. A. G. Webb, sales 
agent, 

The Forest City Electrical Works, of Geneva, O., was 
represented by Mr. W. B. Cleveland. The exhibit con- 
sisted of Cleveland’s section switches, non-flashing, for 
street use, non-flashing dynamo switches, transfer switches, 
Cleveland automatic circuit breaker, car lighting switches 
and fuse switch for feeders, all of which were in operation. 

Pierce Brothers & Co., manufacturers and dealers 
inelectric railway supplies, of Leominster, Mass., exhib- 
ited automatic switches, single and double pullovers, in- 
sulated crossings and line breakers, also movable track 
drills for making electrical connections, The company 
Was represented by Mr. H. I. Pierce. (See illustration.) 

The Lewis & Fowler Co., of 29 Walworth street, Brooklyn, 
had an exhibit of rails and street railw ay equipment which 
this company manufactures. The representatives of the 
sumpany came to Pittsburgh by special train, attended by 

“large number of friends and patrons of the company, 
who were present by special invitation as their guests, 
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The Rochester Car Wheel Works, of Rochester, N. Y., 
exhibited a number of street car wheels manufactured from 
Salisbury iron in Barr contracting chills, with treads 
ground. The interests of the company were looked after 
by Mr. F. D. Russell, general agent for New York City; Mr. 
C. T. Chapin, president, and Mr. C. I. Donahue. 

The Hale & Kilburn Manufacturing Company. of Phila- 
delphia, Pa., had an attractive exhibit of car seats, show- 
ing specimens in wood strips, rattan, carpeted upholstering 
and canvas-lined rattan seating. This company also man- 
ufactures a patent reversible car seat which is very popular. 
Mr. E. S. Canman represented the company. 

The Engineering Equipment Company, of 1438 Liberty 
street, New York, had an exhibit of Underwood cotton 
leather belting, electrical railway supplies, Habirshaw wire 
and cables, patent hard fibre conduits, steel, iron and wire 
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EXHIBIT OF THE PITTSBURGH HOLLOW WARE COMPANY. 
poles, and the ‘* Boston” trolley. The representative of 
the company was Mr. W. F. O. Crane. 

The Lieb Machine Works, of New York, exhibited a new 
trolley bell, clip and trolley, the bearings of the wheel 
being in the fork instead of in the wheel itself. A line of 
wooden strain insulators and other street railway supplies 
and appliances was also shown by Mr. H. H. Harrison, 
representative of the company. 

The Standard Paint Company, of New York, was repre- 
sented by Frank 8. De Ronde. The exhibit consisted of in- 
sulating tape, armature varnish, P. & B. insulating com- 
pounds, waterproof insulating tapes, paper and _ water- 
proof canvas, switchboxes and electrical compounds manu- 
factured by this company. 

The Reliance Gauge Company, of Cleveland, O., had 
general exhibit of safety devices for the prevention of the 
burning of steam boilers, many of which are in use by 
over 150 electric railways in the United States. The com- 
pany was represented by Messrs. A. J. Wright, president, 
and George B. Clark. 

The Griffin Wheel and Foundry Company, of Chicago. 
manufacturer of machined wheels for electric motors, was 
represented by Messrs. A. G.. Wellington, secretary, F. L. 
Whitcomb and W. F. Newberg. The exhibit consisted of 
a complete line of car wheels adapted to the different sizes 
of electric motors. 

The United States Graphite Company, of Saginaw, Mich., 
manufacturers of *‘Graphite” products, was represented 
by W. H. Wilmot. The exhibit consisted of graphite in 
its natural state and various other manufactured products 
of the company, such as graphite lubricant, paints, car 
grease, etc. 

The Universal Electric Railway Construction Company, 
of Philadelphia, Pa., exhibited an important device, the 

‘ Universal” clutch, in two forms. This clutch when used 
can be applied to any armature, prevents the coils from 
burning out, and represents economy in the operation of 
street cars. 

A new trolley which attracted considerable attention on 
account of new features in its construction was the Duncan 
trolley and wheel, manufactured by the Pittsburgh Trolley 
Company. The company was represented by Mr. William 
Duncan, who explained the principal features of his new 
jnvention. 

The New Process Raw Hide Company, of Syracuse, N, 
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Y.. manufacturer of raw hide gears, washers, etc., was 
represented by T. W. Meacham, president, and A.C, Vos- 
burgh, secretary of the company. The exhibit consisted 
of a general line of goods which the company manufac- 
tures. 

The Robinson Electric Truck and Supply Company, of 
Boston, Mass., exhibited a Robinson electric radial car 
which is especially adapted for sharp curves and is exten- 
eively used by the West End Street Railway Company, of 
Boston. The company was represented by W. A. Robin- 
son, 

The lighting of the exhibition barge was done by Ward 
lamps. These lamps are espec’ally adapted for railway cir- 
cuits and are manufactured by the Electric Construction and 
Supply Company, of 18 Cortlandt street, New York, which 

yas represented by Mr. R. B. Corey and Mr. J. C. Knight. 

The Pittsburgh Underground Electric Construction Com- 
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pany had a working model of its underground electric 
conduit system. This company will build three miles of 
road in Chicago within a few weeks, which will be used 
for testing the system and for exhibition purposes. 

The Gould & Watson Company, of Chicago and Boston, ex- 
hibited aline of molded mica insulators for electric railway 
purposes. The company was represented by Messrs, Ed- 
ward P. Sharpe and C. Tenant Lee, of Boston, and R. P. 
Pierpont, the company’s agent at Chicago, 

The St. Louis Car Company, of St. Louis, manufacturers 
of horse, cable and electric cars, represented by Mr. P. M. 
King, exhibited a model of a new centre vestibule car 
which this company is manufacturing and which is in use 
on several street railway lines in St. Louis. 

The Washburn & Moen Manufacturing Company, of 
ee Mass., had a very neat exhibit in a handsome 

‘ase, which was made up of sections of copper cables, 
<iihioay cables, hoisting cables, suspension bridge cables, 
trolley wire and guy and rigging ropes. 

Barber, Stockwell & Co., of Cambridge, Mass., manu- 
facturers of railway supplies, were represented by Mr. 
P, A. Dowd, who exhibited a full-sized working model of 
Dowd’s gravity track cleaner, a new cleaner which will 
shortly be placed upon the market. 

The Boston & Maine Gate Company, of Lynn, Mass., ex- 
hibited an improved gate adapted to railroad crossings. It 
consists of an improved gate arm, which can be attached 
to any railroad gate. The company was represented by 
Mr. Joseph H. Potts, president. 

The Thomson-Houston company had a large electric 
snow plow on exhib.tion, and if the amount of dust it raised 
is to be taken as any criterion of its effectiveness in raising 
snow blockades, it would seem that it could not fail to do 
the work required of it. 

Henry B. Williams, of Rochester. N. Y., exhibited Will- 
iams’ radial truck, which does away with friction on shor: 
curves, and keeps the driving wheels always parallel with 
the rails, turning a 24-foot car in a 104-foot radius. The 
trucks are reversible. 

The Walker Manufacturing Company, of Cleveland, O., 
manufacturer of improved railway machinery, was repre- 
sented by Mr. John Walker, president of the company, 
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EXHIBIT OF THE BODIFIELD BELTING COMPANY. 


who exhibited a small working model of Walker's patent 
differential cable drum. 

Badger Brothers, of West Quincy, Mass., had an exhibit 
of Badger’s patent self-oiling trolley wheel. 
made of composition metal, makes no noise and does not 
rattle or slip in operation, The company was represented 
by Mr. F. L. Badger. 

Mr. Joseph Gardam, of William Gardam & Son, New 
York, experts and manufacturers of mechanical and elec- 
trical models exhibited several samples of their work. This 
tirm makes a specialty of assisting inveniors in developing 
their productions. 

The India Rubber and Gutta-Percha Insulating Com- 
pany, 315 Madison avenue, New York, was represented by 
Mr. C. R. Fields, who exhibited underground feeder wires 
for street railways, leaded and stranded, manufactured by 
this company. 

The Mitchell-Brant Copper Company, of Erie, Pa., was 
represented by Mr. A. L. Daniels. This company manu- 
factures commutator segments and copper castings of all 
kinds and the exhibit was made up of samples of these 
goods. 

The Meaker Manufacturing Company, of Chicago; IIl., 

was represented by J. W. Meaker, president, and Mr. Nor- 
ton, secretary of the company. This company manufact- 
ures the Meaker combination register for registering car 
fares. 

William B. Rhodes, of Allegheny City, Pa., exhibited ; 
number of silver steel car gongs, which are made of ee 
wrought metal, and which have a very fine tone, and are 
manufactured in all sizes for street railway purposes, 

The Pennsylvania Steel Company, of Steelton, Pa., 
exhibited T-rail sections, girder rails and switches and 
cast steel switches. The company was represented by 
Mason J). Pratt and Charles 8. Clark, Boston agent. 

The P, Wall Manufacturing Supply Company, of Alle- 
gheny City, Pa., had a display of steel car gongs, torch 
lamps, oil cans and other electric railway supplies, in 
charge of Mr. T. B. Wall, secretary of the company. 

The ‘tohnson Company, of Johnstown, Pa., had an ex- 
hibit of electrical weldings, street railway crossings, chairs, 
etc. This company vperates a large electrical welding 
plant, and was represented by W. McLain, secretary. 

The National Fare Receiver Company, of Nashville, Tenn., 
was represented by Mr. J. E, Allison, secretary and gen- 
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“Fal manager of the company. The display consisted of a 
number of improved rezisters for receiving fares. 

The Security Register Company, of Boston, manufactur- 
ers of fare registers, exhibited stationary and removable 
registers which are interchangeable and can be changed 
from car to car without breaking the fare record. 

The Bodifield Belting Company, of Cleveland, Ohio, had 
an attractive exhibit of high grade leather belting, of 
which an illustration is given in this issue. The company 
was represented by Mr. C. J. Sweaton, secretary. 

The Robinson Machine Company, of Bellwood, Pa., was 
represented by Mr. Albert E. Hay. of Philadelphia, and by 
Mr. J. W. Peugh, secretary and treasurer of the company. 
The exhibit consisted of electrical car trucks. 

The Mansfield Electric City Tramway, 109 Liberty 
street, New York, was represented by Mr. F: Mansfield, 
who exhibited a sectional model of the system which 
represented a casting of one ton in weight. 

The Eddy Electric Manufacturing Company, of Windsor 
Conn., manufacturers of electric motors and power genera- 
tors, was represented by Mr. F, C. Ross, special agent, who 
exhibited a 500-volt Eddy motor. 

The American Electricaf Works, of Providence, R. I., 
were represented by Mr, P. C. Ackerman, New York 
agent, who exhibited a full line of samples of electric wires 
manufactured by this company. 

The Standard Underground Cable Company, of Pitts- 
burgh, Pa., represented by Mr, Arthur A. Anderson, exhib- 
ited a line of feeder wire for underground and aerial use, 
also magnet and trolley wire. 

Wallace & Sons, of Ansonia, Conn., manufacturers of 
hard drawn copper wire, displayed several large reels of 
hard drawn copper troliey wire. Mr. James Goldmark 
had charge of the exhibit. 

The Partridge Carbon Company, of Sandusky, O., 
showed a large assortment of carbon motor brushes of 
various sizes and patterns. The company was represented 
by Mr. James Partridge. 

W. H. Weston & Co., of Philadelphia, had an exhibit of 
Weston quick break switches, a new railroad switch and 
other appliances, which were shown with good effect by 
Mr. A, E, Plowman. 

The H. A. Williams Manufacturing Company, of Boston, 
Mass., exhibited Bryant’s portable rail saws by means of 
which a steam or street railcan be cut without removal 
from the ties. 

The Fulton Foundry Company, Cleveland, O., exhibited 
electric car trucks and steel-tired wheels. Mr. C. J. Lang- 
don and Mr. W. E. Haycox were the company’s repre- 
sentatives. 

The Brooklyn Railway Supply Company, 123 Chambers 
street, New York, had a special exhibit of snow-sweeping 
machinery. Mr. C. B. Allyn represented the company. 

The Fitzgerald-Van Dorn Company, of Lincoln, Neb., 
represented by W. T, Van Dorn, general manager, exhibited 
an automatic cable and motor coupler for street cars. 

The American Tube and Iron Company, of Pittsburgh, 
exhibited electric railway and trolley poles. The construc- 
tion of the pole is telescopic, made in three sections. 

The Charles Munson Belting Company, of Chicago, had 
an attractive exhibit of *‘ Eagle” and dynamo belting and 
was represented by J. H. Shay and N. H. Byam. 

The Pittsburgh Steel Hollow Ware Company had an 
exhibit of steel bells and gongs manufactured of wrought 
steel by an entirely new process (see illustration). 

The Lamokin Car Works, of Chester, Pa., represented by 
Mr, Henry Cochran, had an attractive exhibit of models of 
specialties which the company manufactures. 

The Interior Conduit and Insulation Company, of New 
York, exhibited its system of bare conductors for under- 
ground conduits, for electric street railways. 

Charles A. Schieren & Co., of New York, manufacturers 
of perforated electric belting, had an exhibit and were 
represeated by Mr. E. P. Atkinson. 

The Brownell Car Company, of St. Louis, had on exhibi- 
tion a new accelerator car, which embodies novel features 
in street car construction. 

Fairbanks, Morse & Co., of Chicago, had a display of 
Barrett’s improved street car and track jacks, for which 
the company is sole agent. 

Bryant & Barbey, of Boston, represented by Mr. F. A. 
Barbey, had an exhibit of a portable rail saw and the 
Webster rail joint. 

The Price Railway Appliance Company, of Philadelphia, 
Pa., exhibited a line of street railway structures and me- 
tallic cross ties. 

A trolley wagon for line work was exhibited by Dwight 
B. Dean of the Electrical Merchandise Company, of 
Chicago, Ill. 

C. E. Mark, of Cleveland, O., had an exhibit of rail 
chairs, joint bridges and other street railway equipments. 

A new patent model of Daly’s adjustable guard and 
brake for cars was shown by M. Daly, of Allegheny, Pa. 

The Bridgeport Brass Company. of Bridgeport, Conn., 
exhibited several reels of trolley wire. 

The Tripp Manufacturing Company, of Boston, Mass., 
had an exhibit of metallic packing. 

John G. White, of Allegheny, Pa., had an extensive ex- 
hibit of electric railway insulators. 

The Gisholt Machine Company, of Madison, Wis., exhib- 
ited renewable rim motor gears. 

Pomeroy & Fischer, of New York, had a display of street 
car varnishes and car colors, 
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The Great Western Electrical Supply Company, South 
Canal street, Chicago, distributed a large number of its 
catalogue No, 24, issued by the railway department, includ- 
ing illustrated descriptions of material for car equipment, 
tools for construction work, line material, station material, 
etc. A few copies of a new 400-page No. 24 were also dis- 
tributed, comprising all the goods in its electric lighting 
department. 

The Pullman Palace Car Company, of Pullman, IIL, dis- 
tributed illustrated, descriptive circulars of a new double 
deck, centre vestibule street car. A description of it was 
given in our issue of Oct. 24, and an illustration of the 
same car appears in this issue. This car has been shipped 
to Boston, and will be used on the lines of the West End 
Street Railway. 

Wm. Baragwanath & Son, of Chicago, had some hand- 
some wall banners hung up calling attention to the Barag- 
wanath steam jacket feed water boiler and purifier, the 
Baragwanath live steam feed water superheater and puri- 
fier, and the triple acting power boiler feed pump. De- 
scriptive circulars, price lists and catalogues, were also dis- 
tributed. 

Charles 8S. Besly & Co., of Chicago, Ill., were rep- 
resented at the convention by Mr. D. G. Kimball. This 
firm is the sole agent for North America for the Helmet 
Brand solid oil, which is adapted for use on all kinds of 
machinery, railroad cars, electric machinery, etc. 

J. J. Ryan & Co., of Chicago, distributed a neat circular 
calling attention to their unequaled facilities for turning 
out castings in brass, aluminium or aluminium brass, for 
electrical purposes. This company has the largest jobbing 
brass foundry in the West. 

The Benedict & Burnham Manufacturing Company, of 
New York, manufacturers of hard drawn copper wire, was 
represented by Messrs. E. H. Oswald and D. L. Hunger- 
ford, who distributed advertising matter and samples of 
wire. 

Dravo & Black, of Philadelphia, Pa., were represented 
by Mr. F. Dravo. This Company contrac‘s to put in com- 
plete equipment for power plants, and is agent for the Ball 
Engine Company, of Erie, Pa. 

The United States Mineral Wool Company, of 2 Cort- 
landt street, New York, distributed samples of copper gas- 
kets and descriptive reading matter describing the uses 
and merits of mineral wool. 

The Huyett & Smith Manufacturing Company, of De- 
troit, distributed circulars illustrating the hot-blast appara- 
tus in use by the Union Depot Street Railway Company, of 
St. Louis, Mo. 

The Nubian Iron Enamel Company, of Cragin, IIl., 
called the attention of street railway officials to the value 
of Nubian enamel in protecting exposed iron work. 

The Frost Veneer Company, of New York, was repre- 
sented by Mr. W. P. Sequine, who distributed samples of 
veneering bearing the card of the company. 

The Acme Safety Emery Wheel Company of Detroit, 
Mich., distributed circulars descriptive of its safety emery 
and corundum wheels. 

SOUVENIRS. 


The large number of souvenirs which were given away 
by exhibitors and representatives of manufacturing com- 
panies at the convention was especially noticeable. Many 
of them were very elaborate, in great demand and some 
worthy of special mention. All of the exhibitors distri- 
buted and circulated a vast amount of descriptive read- 
ing matter. 

The Short Electric Railway Company distributed some 
exceedingly handsome literary and descriptive matter. An 
elegantly illustrated quarto pamphlet printed on heavy 
paper and bound with a rough cover, pierced by colored 
ribbons, was a thoroughly artistic design, descriptive of 
the apparatus manufactured by this company. A collec- 
tion of business cards of the representatives of the company, 
elegantly engraved and held between red leather covers by 
rings, was another neat and original idea. Accompanying 
each book was a strip of street car tickets for the free use 
of visitors riding on cars equipped with the Short gearless 
motor. 

The Edison General Electric Company, besides distribut- 
ing an immense amount of descriptive reading matter 
respecting the Edison system, gave out a neat pocket 
memorandum book and card case containing some very 
useful data relative to operating extensive electrical roads 
and the cost of equipment. The initial letter T with which 
we begin the report of the Convention is from one of the 
handsome pamphlets distributed by the Edison Company. 

- The Electrical Supply Company, of 
Chicago, Ill., distributed a neat but- 
ton as a souvenir of the conven- 
tion. Attached to the button was 
a handsome blue ribbon on which 
was stamped in gold * Pittsburgh, 
1891.” It is shown in the accom- 

SF” panying illustration. 

A handsome souvenir, and one which was in great de- 
mand, was a handsomely bound volume of twenty-five 
pages containing a number of half-tone pictures illustrat- 
ing Pittsburgh. This souvenir was presented to the dele- 
gates and others with the compliments of the street 
railway companies of the city, and will be treasured by all 
who were fortunate in obtaining a copy, 
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The John Stephenson Company, Limited, of New York, 
distributed to all the delegates a handsomely bound mo- 
rocco memorandum book, containing on the inside cover a 
brief notice of the car-building business of the company. 
The front cover is lettered in gilt, and on the back cover is 
stamped in gold a fully equipped electric car. 

The Standard Underground Cable Company. of Pitts- 
burgh, Pa., presented all those who participated in the 
boat ride on the Mayflower, Friday, with elegant bou- 
tonniéres, which were bound with colored ribbons, on which 
was inscribed in gold ‘‘Compliments 8. U. C. Co.” 

The Gould & Watson Company, of Boston, Mass., pre- 
sented the visitor with a set of sleeve buttons of molded 
mica, very neat as well as useful. 

The R. D. Nuttall Company, of Allegheny, Pa., presented 
visitors to their exhibit with samples of rawhide pinions to 
be used as paper weights. 

E. H. Oswald, of the Beaedict & Burnham Company, of 
New York, distributed a neat Russia leather case contain- 
ing samples of wire. 

The Caloritic Ventilating Heater Company, of Chicago, 
Ill., gave as a souvenir a very neat fuot rule made of steel. 

The Revere Rubber Company, of Boston, gave out hand- 
some glass paper weights which were much admired. 

The Griftin Wheel and Foundry Company, of Chicago, 
Ill., gave out as souvenirs a leather match case. 

Post & Co., of Cincinnati, Ohio, gave away as souvenirs 
letter weights—a turtle cast in bronze. 

PERSONAL MENTION. 

The following Edison representatives were present in 
addition to those mentioned elsewhere: Messrs. A. D. Page, 
of Harrison, N. J.; John [. Beggs and William F. Brew. 
ster, of Chicago, lll.; W. S. Andrews, of Schenectady, N. 
Y.; John W. Lieb. of Milan, Italy; John Muir, George W. 
Mosby, James A. Brett, F. Mansfield, Chas. Hewitt, Ed. 
L. Draffen, J. C. Bennett and F. G. Fuller, of New York: 
Geo. W. Silsby, of Washington, D. C.; W. G. Bushnell, of 
New Haven, Conn.; J. W. Schroeder, W. J. MacConnell, 
C. C. Adams, Frank Gillett, Julius S. Weyl, I. H. Silver- 
man, M. Lamb and Geo. Breed, of Pittsburgh, Pa., and 
C. C. Pierce, of Boston, Mass. 

The Thomson-Houston Electric Company was _ repre- 
sented by Capt. Eugene Griffin, vice-president, together 
with Messrs. O. T. Crosby, W. H. Knight, H. L. Cargill, 
Geo. W. Mansfield, Theodore Stevens, Harry T. Barr, W. J. 
Clark, Mr. Blood, Mr. Smith, G. F. Greenwood, Elmer 
P. Morris, and Theodore Stebbins, of Boston. From 
Chicago were Theo. P. Bailey, Geo. Wheeler and Charles 
Rusling. There were also Messrs. Alex. Lewis, of 
Cincinnati ; Frank H. Clark, of Washington, D. C.; 
Harry Crowley of Atlanta, Ga. ; Prof. Freary, of Syracuse, 
N. Y., and Howard Wheeler and E. G. Waters, of the 
Pittsburgh office. ; : 

Mr. H. L. Childs, of H. L. Childs & Co., Pittsburgh, 
large supply dealers and representatives in that territory of 
Chas. A. Schieren & Co., was a welcome visitor to the con- 
vention and has our thanks for courtesies extended during 
the trip up the river and while visiting the many large 
factories along the route. 

Messrs. Chas. L. Pullman and A. B. Pullman, of the Pull- 
man Palace Car Company, came to the convention by spe- 
cial car, bringing with them a party of friends, and were 
energetic in presenting to the street railway men the features 
of the new double-deck centre vestibule street car referred 
to elsewhere. 

The Lewis & Fowler Company, of Brooklyn, was repre- 
sented by Geo. W. Myers, Wm. C. Wood, Louis E. Robert, 
Frank A. Morrell, Gea. S. Whipp, W. H. Delany, Chas. 5. 
Mead, John Hutton, Jas. Grady, Wm. Cloonan, and John 
England, all of Brooklyn. 

Mr. F. E. Degenhardt, manager of the western sales 
department of the Standard Underground Cable Com- 
pany, was on hand and exerted himself to see that the in- 
terests of his company were well looked after. 

Chief Engineer Rice, of the Boston Rapid Transit Com- 
mission, attended the convention, to pick up information 
likely to be of advantage in connection with the question 
of rapid transit in the city of culture. 

Mr. T. McCoubrey represented the interests of the Okon- 
ite company. Okonite smiles illumined his countenance 
Okonite scarf pins he gave to his friends and an Oko- 
nite grip in parting. 

Mr. J. W. Marsh, vice-president of the Standard Under- 
ground Cable Company, of Pittsburgh, was at the conven- 
tion and on the excursion on the Mayflower talking up 
Standard cables. 

Mr. George Standart, secretary and treasurer of the Ex- 
haust Steam Purifying Company, of Chicago and New 
York, explained the merits of the system which his con- 
pany controls. 

Mr. Frank B, Rae electrical engineer of the Detroit 
Electrical Works, was present to assist in showing up the 
merits of his system by a practical test, which is referred 
to elsewhere. 

Mr. M. J. Sullivan, of the Edison General Electric Con 
pany, was everywhere present, and in his usual agreeable 
manner directed his efforts to furthering the Edison in- 
terests. 

Mr. W. R. Mason, Dr. Leigh Burton and Dr. John Ma- 
honey effectually represented the Burton Electric Com- 
pany, manufacturers of the Burton heater, Richmond, 
Va. 

Mr. S. Dana Greene, of New York, manager of the sales 
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department of the Edison General Electric Company, was 
a familiar figure seen at the Edison headquarters. 

Messrs. F. H. Reed and Geo. N. McKibbin, of Reed & Mc- 
Kibbin, consulting electrical engineers and contractors, of 
New York, spent three days at the convention. 

Mr. G. H. Fisher. manager of the Philadelphia branch 
of Chas. A. Schieren & Co., was one of the representatives 
of that company looking after its interests. 

Mr. W. 8. Turner, ef the Woodbridge & Turner Engi- 
neering Company, New York, took in the convention and 
looked after the interests of the company. 

Mr. H. Ward Leonard, of H. Ward Leonard & Co., 
New York, dropped in upon the convention Thursday and 
Friday, and greeted his many friends. 

Mr. F. D. Lawrence, representing the Standard Electri- 
cal Works, of Cincinnati, O.. was present, and put in a 
good word for Okonite to everybody. 

Mr. F. H. Haynard, formerly connected with the 
Straight Line Engine Company, of Syracuse, N. Y., repre- 
sented the Ball & Wood Company. 

Mr. Frank R. Chinnock, New York State agent of the 
Edison General Electric Company, kept the crowd moving 
around the Edison headquarters. 

The Wales Manufacturing Company, of Syracuse, N. Y., 
manufacturers’ agent for street railway supplies, was rep- 
resented by Mr. Geo. S. Wales. 

Mr. John D. Elwell, yeneral manager of the Duplex 
Street Railway Track Company, 52 Wall street, New York 
represented the company. 

Mr. W. G. Whitmore, of the Engineering Department of 
the Edison General Electric Company, with a large corps 
of assistants, was present. 

Mr. Joel H. Woodman, of Hoboken, N. J., manufacturer 
of plain and perforated veneer seatings, personally repre- 
sented his interests. 

Mr. George L. Wiley, eastern manager of the Standard 
Underground Cable Company, was one of the ‘‘ four hun- 
dred” present. 

Mr. J. H. Pennington, general manager of the U. S. 
Railway Supply Company, of Pittsburgh, Pa., represented 
his company. 

Mr. J. P. McQuaid, of New York, treasurer of the Na- 
tional Conduit Manufacturing Company, represented that 
company. 

Mr. Charles D. Shain, district manager of the Edison 
General Electric Company, added weight to ihe Edison 
interests. 

Mr. Sidney H. Short, president of the Short Electric Rail- 
way Company, of Cleveland, was on hand early in the 
week, 

Mr. W. J. Hammer, electrical exgineer, of New York, 
stopped off on his way from Chicago to greet his friends. 

Mr. C.S Van Nuis. of 136 Liberty street, New York, 
manufacturer of the ** Ajax” switch, was ubiquitous. 

The Genett Air Brake Company, of Chicago, was repre- 
sented by Mr. David Reid and Mr. M. L. Rothchild. 

Mr. J. C. Bennett. of New York, was one of the repre- 
sentatives of the Edison General Electric Company. 

Mr. W. L. Candee, of the Okonite Company, New York, 
was one of the representatives of that company. 

Mr. W. H. Hays, president of the Eureka Nut Lock 
Company, of Pittsburgh, Pa., was present daily. 

Mr, F, A. M. Burrell, of Chas. A. Schieren & Co., New 
York, was a familiar figure at the convention. 

Mr. Charles G. Stearns. of New York, represented the 
Bemis Car Box Company, of Springtield, Mass. 

Mr. James F, Kelly. of the Edison General Electric Com- 
pany, was on hand Thursday greeting friends. 

Mr. R. H. Smith, of the Belt Electric Line Company, of 
Lexington, Ky., and Mrs. Smith were present. 

J. H. Bunnell & Co., of New York, were represented by 
Mr. Chas. McLaughlin and John J. Ghegan. 

The Fort Wayne Electric Company, of Fort Wayne, Ind., 
was represented by Mr. W. R. Kimball 

Mr. J. G. White. of J. G. White & Co, New York 
spent the entire week in Pittsburgh. 

Mr. W. M. Dubois, of Elmira, N. Y., represented the El- 
mira Steam Generating Company. 

Mr. W. H. Gordon, of W. H. Gordon & Co., New York, 
was a Visitor at the convention. 

Mr. D. W. Pugh, of the John Stephenson Company, New 
York, was in attendance. 

The New York Insulated Wire Company was represente« 
by Mr. James B. Olson. 

Mr. C. S. Rea, of Pittsburgh, represented the Heine 
Safety Boiler Company. 

Mr, A. J. Corriveau, of Montreal, spent Friday in 
Pittsburgh. 

Among others present as representatives of companies 
or otherwise were the following : 

Mr, Willard A. Smith, of Chicago, Chief of Department 
of Transportation Exhibits, Railways, etc., World’s Colum- 
Lian Exposition. 

Prof. W. A. Anthony, consulting electrician of the 
Mather Electric Company, of Manchester, Conn. 

Mr. Edward E. Higgins, of Cleveland, general manager 
of the Short Electric Railway Company. 

Mr, EF, L. Babcock, president of the Falls Rivet and 
Machine Company, Cuyahoga Falls, O. 

Mr. W. H. Patton, Superintendent of the Patton Motor 
Manufacturing Company, of Chicago. 

Mr. Edward I. Robinson, general manager of the La- 
clede Car Company, of St. Louis, Mo. 
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Mr. M. K. Bowen, of New York, special agent of the 
Short Electric Railway Company. 

Mr. Geo, A. Carey, president of the Bowers Manufactur- 
ing Company, Newark, N. J. 

Mr. J. M. Orford, of the Union Electric Manufacturing 
Company, Bridgeport, Conn. 

Mr. J. H. Conkling, of the Aluminium Brass and Bronze 
Company, Bridgeport, Conn. 

Mr. J. Potter, of Cleveland, vice-president of the Short 
Electric Railway Company. 

Mr. H. Wray Weller, of New York, of the Edisun Gen- 
eral Electric Company. ‘ 

Mr. W. A. Sheldon, of the Schuyler Electric Company, 
Middletown, Conn. 

Mr. W.S. Elliott, of Chicago, of the Edison General 
Electric Company. 

Mr. Walter C. Kerr, Westinghouse, Church, Kerr & 
Co., of New York. i 

Mr. Lafayette Cole, representing Holmes, Booth & Hay- 
dens, New York. 

Mr. J. E. Lockwood, of the Detroit Electrical Works, 
Detroit, Mich. 

Mr. H. W. Smith, of the Smith Conduit Company, 
Newark, N. J. 

Mr. C. A. Gates, of the Russell Engineering Company, 
Massillon, O. 

Mr. Frank J. prague, of New York, pioneer in electric 
railroading. 

Mr. D. T. Everett, of the Simplex Electrical Company, 
New York. 

Mr. N. Pfatischer of the Accumulator Company, Phil- 
adelphia. 

Mr. C. J. Field, Field Engineering Company, New York. 

Mr. Allen R. Foote, U.S. Census Bureau, Washington. 

Mr. T. J. MeTighe, of Barry & McTighe, New York. 

Mr.S.S. Leonard, Hill Clutch Works, Cleveland, O. 
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The Union Electric Company’s Double Pole Switch. 





The illustrations on this page show the latest and best de- 
sign of a ‘‘ pull and push ” switch made by the Union Elec- 
tric Manufacturing Company, of Bridgeport,Conn. Three 
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Fig. 1.—DouBLE POLE SNAP SWITCH OF THE UNION ELEC- 
TRIC MANUFACTURING COMPANY. 


years ago this company introduced two new switches 
among the electric light installations in New England 
which were admirably suited for the work which they were 
intended to do-and which gave excellent satisfaction wher- 
ever they were employed. The company claims, however, 
that the double pole switch it is now introducing is even 
better than the one formerly put in use. It is clso claimed 
that the mechanical movement of this switch is as perfect 





Fic. 2.-DouBLE POLE SNAP SWITCH OF THE UNION ELKc- 
TRIC MANUFACTURING COMPANY. 


as anything that has been used in any switch of this kind. 
The details have been worked out very carefully and the 
construction of the switch has been carefully attended to. 
The interior arrangement of the switch will be easily under- 
stood from the illustrations, so that no detailed description 
of it need be given, 
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Electricity the Most Economical Power for Street 
Railways.” 


BY J, 8. BADGER. 

Although the electric street railway has a well recognized 
commercial existence of some four years, so far little has 
been known of its actual expense of operation, or its rela- 
tive economy compared with other modes of street travel. 
While the need of definite and exact information has been 
realized, it has been exceedingly difficult to secure sufficient 
data to be of value for purposes of comparison, or as a means 
of reaching any definite conclusion. 

The data herewith presented concerning electric roads 
have been very carefully collected, and will enable accurate 
conclusions to be drawn respecting the relative merits of 
horses, cable and electricity as a motive power for street 
cars. The electric roads, which really control the results, 
have been in operation since the earlier days of the electric 
railway, and, having passed the experimental stage, their 
operations are well settled and uniform. In several cases 
very considerable changes are in progress, but they are such 
as will conduce to still greater economy of operation. 

The elements which enter into a consideration of the 
questions at issue are : 

First cost of road and equipment. 

Operating expenses per passenger carried, 

Ratio of operating expenses to receipts. 

Operating expenses per car mile. 

Upon the first and last must rest the decision as to what 
is the most economical power for street railways. 

The element of first cost may or may not decide the ques- 
tion at once. If the capital available is limited to the 
amount necessary for the least expensive construction and 
equipment this settles the question of choice of motive power. 
If the capital is limited only by the ability of the road to pay 
a reasonable return upon the investment, the question be- 
comes more complex ; and whether a cheap or expensive 
construction shall be adopted depends upon whether the 
interest charge added to cost of operation will be large or 
small when divided by the total number of units of com- 
parison. 

‘* Passengers carried per mile of route” or ‘‘ per mile 
run” relates chiefly to density of traffic and consequent 
value of the franchise, and has only a distant bearing upon 
the question of operating expenses. 

Cost per passenger carried, and ratio of operating expenses 
to receipts, considered in connection with fixed charges, 
relate to the dividend paying ability of the road, or the 
value of its securities as an investment, bearing in mind 
the fact that two roads may show the same ratio of operat- 
ing expenses to receipts, and one be able to pay twice as 
much as the other in dividends.- Therefore these elements 
do not necessarily have any bearing upon the actual econo- 
my of operation, or give any indication as to which of any 
two or more systems is the most economical. 

Cost per car mile, for cars of about equal carrying 
capacity, seems to be at present the only basis of compari- 
son. This expense, within the limits of traffic for which 
the power plant and equipment are adapted, remains pretty 
constant regardless of variations in amount of traffic, but 
this is directly affected by change in value in any item of 
operating expense just to the extent that such variation is 
part of the whole expense. 

Whether a road shall show a high or low cost per car 
mile depends upon its physical characteristics. the motive 
power employed, toa certain extent upon whether cars 
are run singly or in trains, and upon the ability of the man 
responsible for its mechanical operations. 

Whether it shall show a high or a low cost per passenger 
carried depends to a certain extent upon the foregoing, but 
principally upon whether few or many can be induced to 
ride upon it, and therefore upon good management. 

A careful examination of the roads in question shows the 
incorrectness of the statement that those *‘ which have the 
least expense per car mile have the greatest expense per 
passenger carried.” There is no uniformity in this respect 
one way or the other, as between different roads, Theoreti- 
cally, the expense per car mile would slightly increase with 
an increase in traftic. Ina general way, and without at- 
tempting to produce any proof in support of this opinion, 
it may be said that, other conditions remaining the same, 
the expense per car mile would increase about as the cube 
root of the number of passengers carried. In this way, 
and under conditions seldom realized in practice, the fore- 
going statement might be true. 

Expense per car mile, for an electric road, depends 
chiefly upon cost of fuel, efficiency of steam and electric 
plant, wages, character of road as relates to grades and 
curves, and last, but by no means least, intelligent care of 
machinery, etc. Without a knowledge upon these points 
a simple statement of expense per car mile conveys little 
detinite information. With coal varying from $1 to $3.80 
per ton, its consumption from 4.3 pounds to 12.2 pounds 
per car mile, a station output from 3.7 to 8.4, and even 10.7 
e. h. p. per car in- operation, and wages of conductors and 
motor men from 10 to 20 cents per hour, the importance of 
these data is at once evident. 

Regarding care of machinery, a comparison may not oe 
amiss. In the case of one road, an average of one-sixth of 
the armatures in use go into the repair shop every month, 
generally because burned out. Another road using the 
same system, operating more cars upon heavier grades, has 
not had an armature burned out in nearly a year, As both 
do their own repairing, the manufacturing company is 
relieved of responsibility for this difference. Many similar 
examples could be given. , 

In another instance, upon a road of less than 10 miles, 
there was for months a constant leakage of 20 to 30 am- 
peres on the line. 

While, therefore, the manufacturing companies may 
have been guilty of sins of omission, the operating com- 
panies have been guilty of sins of omission ina commission. 
Experience has been costly for both. Electrical apparatus 
must have intelligent care, or the repair bills soon assume 
large pees and this frequently causes railway com- 
panies, who do not understand the true cause of the trouble, 
to condemn electricity as an expensive motive power. 
What can be and is actually accomplished in practice is 
shown elsewhere in this paper; and it is not too much to 
say that there are few roads, operating under the Edison 
system, that cannot, at least, closely approach the average 
of the ‘Seven Representative Roads” referred to in the 
tables which are given herewith. 

In isolated cases circumstances may strongly favor some 
one of the three systems under consideration to the ¢x- 
clusion of the others, This must be determined by expert 
examination ; but whichever shows the best results out of 


* Paper distributed at the Street Railway Convention, Pittsburgh. 
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a large number of cases must stand at the head, as the 
most desirable and economical motive power for street 
railways. 

The item of first cost is the subject of considerable dis- 
cussion. Direct information concerning cable roads has 
not been obtainable ; but as the figures we cite are those 
given by the Census Department, and do not seem to have 
been questioned by any authority upon the subject, they 
may be accepted as substantially correct. Our data con- 
cerning horse roads, being taken from sworn reports to the 
Massachusetts Board of Railroad Commissioners, can also 
be relied upon. The figures given concerning investment 
in electric roads have come from official sources, and are 
confirmed = private information. These are, however, 
excessive. ost of the roads mentioned were formerly 
horse roads, and to the original investment has been added 
the cost of change of motive wer; and in almost ever 
case, the amount now charged to permanent investment is 
far in excess of what it would cost to renew the entire 
power plant, track and equipment. 

Estimates upon track construction differ greatly, but the 
limit of profitable investment is not likely to exceed $10,000 
per mile; while as fine and substantial a roadbed as electric 
car ever ran over was built at a cost, exclusive of paving, 
of about $5,000 per mile. 

The overhead structure need not cost to exceed $2,500 to 
$3,000 per mile of single track for best wood poles, or $3,5 
to $5,000 for iron poles. For double track, iron poles, it 
would vary from $4,500 to#6,500 per mile, centre pole con- 
struction being the cheaper, wail in many other respects 
preferable where it can be adopted. 

Three thousand dollars to $3,500 per car is a liberal esti- 
mate for 16-feet to 20-feet cars, fully equipped, and the aver- 
age is about two cars per mile of road. 

An allowance of 15 to 20 h. p. per car, at $80 to $100 per 
horse power for station equipment, including steam plant, 
but not real estate or buildings, is very liberal. 

Thus we have, as an extremely liberal estimate, $26,000 
per mile, exclusive of real estate, buildings and paving, for 
a road suitable for the heaviest metropolitan traffic. And 
it is a fact that a good and satisfactory road can be built 
and equipped for $20,000.per mile. 

As records of actual experience a careful examination of 
the statistics presented is invited, and especially of those 
relating to electric railways. The greater part of these has 
been obtained by personal visits to the roads reported. 


COMPARISON OF INVESTMENT AND OPERATING EXPENSES. 


TABLE I, 
be [ 2 m 
Total investment $57 | a8 
real estate, road Gar miles) ~ = & - 
and equipment. | pun per | 2 G32 | 2% 
annum | 5262 | 5A 
per mile -” 2 | oe & 
Per mile Per mile\of street z 2 | So 
ofstreet of track length. a2 25 | gic 
| length. length. | £ = 
AS EEE a - | - 
22 Electric roads....| 38,500 27,780 | 76,158 237,088 | 3.10 
+45 Horse roads...... | 33,406 31,093 | 43,345 251,816 | 5.81 
184,275 | 309,395 § 1,355,965 4.38 


110 Cable roads ...... | 350,325 


Car miles run per annum, 14,013,187; passengers carried per an- 
num, 43,614,972; street length, 184 miles; track length, 255 miles. 
+ All the roads in Massachusetts operated exclusively by horses 
for 1885-00. Average for six years. 
t From Census Bulletin No. 55. 


TABLE Il. 

S$: | 4S wee | we te te 
as Rae ee | 2 So 
a5 3 a °° | Sk Ok 
=k o ac | ge Ee 
4 ~~ ot oa | — 
a Saas me Sg. | ae 5 
A= eS 0e/2%o | Ba S5 
os Sq .& = oe | 3 . 
we | S82 | oe | & g 

os es ® 2d :5 
a& S05 S882 | eo ws 
ss BFSe | fae. | 25 zz 
so | 8.°8i_28s| &FE | abe 
Fs  SSE5 | ZEEE!) e3h eee 
>? | = 4 
2a ' 8388/1 5086 Zo SO 
5 3 | | o 5 


(Cents.) (Cents.) } (Cents.) | (Cents.) Ca 


Electric roads ' 11.02 8.08 ; 14.6 3.55 
Horse roads........... 24.32 4.62 28.94 | 4.18 4.98 
Cable roads ........ ‘ 14.12 6.97 20.91 | 38.22 | 4.77 
\ | ° 
TABLE Il. 











5 a3 Se |g2332 
™. = z£ 5 & 4 5 a= 
aks Ee a5 | Lees 
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es 3% ge". (Sco ee8 
== oa cue Seeks 
33 5b “8s ISfEE"S 
2 "se os bei Owe 
of on & o.e ens 
Se SES Sez Sae See 
s* s ao se PrEoesea 
Clectric roads....... 1.152 1.757 485 B52 
— ‘cena yer 1.000 1.000 1.000 1 000 
Cable roads...........| 10.486 7.138 722 5.154 
SEVEN REPRESENTATIVE ROADS, OPERATED ENTIRELY BY 
ELECTRICITY. 
bts es |r BP ek at ae 
Length. a=° sé om EEE o€ S¢ 2. 
; ¥ 3 . ~“& |e Es S x bot bob 2 
a ese |S, “pe caked se 28, ar 
: oan &S lo 2 % a _o8 ine Ba te 
z d| au.¥ g3¢ 5. SAEs g28s\28 25 
a ome 3 2t& a Bae eae te t 
2 q oe & BESS OES Sou Ete efS/022 vf 
Ss | > | & a S 
2138/3] & Z 2s « & 3S 5 
; 51.0885.0  *162,857 0 100 | 313 | 3.13 | 12.29| 12.29) 3.93 
tis 5 « 487.5e2 | 140) 91 | 188 | 2.06 | 7.80, 7.10) 3.79 
% 16.0 10.0 199,000 16 125 | 343 | 2.75 | 8.43 10 5A! 3.07 
+ 85 5.0 “460,000 | 20) 83) 318 | 3.82 | 11.82 9.80) 3.09 
5 15 40 167,511 18 106 357 | 3.35 | 11.00 11.70) 3.28 
6 28.0 235 236,852 $1 108 | 507 | 5.51 | 12.74 13.76) 2.31 
7 3.8 2.8 200,000 5 92) 307 3.33| 8.49 7.81) 2.55 
Es. A’ GOP lncaccbbesniveliaazes | Oe | 3.28 


"E i. 
en car mileage, 9,862,000. Total number of passengers 
000, 


carried annually, 29,144, 


Table I. shows that, taking street length as the unit of 
comparison, in the cases of the roads under consideration, 


THE ELECTRICAL WORLD. 


the total permanent investment of the electric roads is only 
15 per cent. more than that of the horse roads, while the 
cable roads cost more than nine times as much as the elec- 
tric roads. The average speed of cable and of electric cars 
is about the same, consequently the cable roads ran about 
four times as many cars per mile of street length as the 
electric. This would be expected, as the cable roads gener- 
ally occupy the routes of heaviest travel. The horse roads 
ran more cars than the electric, for an equal length of road, 
but the latter, having an advantage in higher speed, greatly 
exceed in car miles run. The electric roads carried fewest 
passengers per car mile, but carried nearly as many per 
mile of street occupied as the horse roads. On account of 
their more favorable location, the cable roads exceed both 
the others in passengers per mile of route. The column 
showing passengers carried per mile run gives a general 
idea of the relative number of passengers on a car at any 
one time. 


Table II. shows operating expenses per car mile, all - 


taxes and fixed charges excluded, for each of the three 
systems; interest charge per mile at six per cent. upon the 
total permanent investment; total of operating expenses 
and interest per car mile; cost per passenger carried, inter- 
est charge excluded, and the same with interest charge 
included. Upon every point, save the one unimportant 
one of cost per passenger carried (interest excluded), the 
superiority of the electric road is plainly evident. 

able III., for greater convenience in comparison, shows 
the ratios of the three most important items, and the pro- 
portional traftic that must be done, per mile of street occu- 
pied, for each system, to pay operating expenses and six 
per cent. on the investinent. Here, more than anywhere 
else, the superiority of the electric road is plainly evident. 
the last column showing that in but few cases can there be 
even a question as to which system offers the greatest in- 
ducement to the investor. 

If the electric roads carried as many passengers per car 
mile run as the horse or cable roads, which they could 
easily do, and allowing for the increase in operating ex- 
penses due to increased traffic, the cost per passenger car- 


ried would be as follows: 
Per 
passenger. 
Cents. 
At 5.81 passengers per car mile (number carried by horse 
roads) the cost would be, interest charge excluded.......... 2.38 
At 5.81 Eageengers (as above) cost would be, interest charge 
included.......... 
At 4.38 peatenatee per car mile (number carried by cable 
roads) the cost would be, interest charge excluded 
At 4.38 agers (as above) cost would be, interest charge 
SEOs Gin ckvevnws ski DAdCERE tas Rae breencdeeesodeenseaes 3.51 


This is not in any way an attempt to decry the cable sys- 
tem, as it is undeniable that it has a place of its own, where 
it is satisfactory to the public and profitable to the invest- 
ors; but the claim is that, under all usual circumstances, 
the electric road can handle just as heavy traffic, as readily 
and satisfactorily to the public, with much greater economy 
in operation and much less investment of capital. 


OPERATING EXPENSES OF ELECTRIC ROADS. 


Average of 22 trolley roads. Length varying from 3 to 
51 miles; cars in daily operation, 3 to 140; daily mileage 
per car, 80 to 150; average daily mileage per car, 110. 


Expenses per car mile. 
—+—-—-(Cents). 





sink, 
Highest. Lowest. Av’r. 

Maintenance of roadbed and track......... 1.86 10 a | 

PERRIN OF BND a ons ohn sees css ocvccscss 95 01 12 


Maintenance of power plant, including re- 


pairs on engines, dynamos, buildings, etc. 86 05 36 
Cost of power, including fuel, wages of 

engineers, firemen, dynamo tenders, oil, 

waste, water and other supplies.......... 4.95 .48 1.96 
Repairs on cars and motors..... ........... 5.24 59 1.80 


Transportation expenses, including wages 

of conductors, motor men, starters and 

switchmen, removal of snow and ice, ac- 

cidents to persons and property, etc..... 9.47 2.74 4.98 
General expenses, including salaries of 

officers and clerks, office expenses, ad- 

vertising, printing, legal expenses, insur- 

I inca cckn soc ads us Caseeeeee Vibes 26s ios 2.95 .79 1.26 


TOON... ¢s'su0 g0soenece stern endasmadecsan abees "22.99 *7.80 11.02 


Cost of coal varies from $1.00 per ton for slack, to $3.00 
for r. o. m. (run of mine), and $3.80 for lump. 

Wages of conductors and motor men vary from 10 cents 
to 20 cents per hour. 

Consumption of coal varies from 4.3 pounds of slack per 
car mile to 12.2 pounds r. 0. m. per car mile. 

The station output varies from 3.7 e. h. p. (electrical 
horse power) to 8.4 e. h. p. per car in operation, for roads 
equipped with 16 feet cars and Edison motors. In the 
latter case the road had many heavy grades and sharp 
curves. One road, equipped with 30-foot double truck cars 
(weight complete about 10 tons), six Edison and 14 Short 
double 15 h. p. equipments, traffic medium and grades 
moderate, required an average of 10.7 e. h. p. per car in 
operation. 

The best station performance is one e. h. p. for every 
tive pounds of slack or four pounds of nut consumed ; and 
evaporation of 74 pounds of water for every pound of slack 
consumed, Return tubular boilers, Murphy furnaces, 
Armington & Sims high-speed, single cylinder, non-con- 
densing engines, and Edison generators are in use. 











DETAILED DISTRIBUTION OF OPERATING EXPENSES. 


For roads of 10 or 15 miles and upward, operating 20 or 
more cars per day, averaging 105 to 110 miles each, grades 
moderate, a careful distribution of expenses, based upon 
the experience of the best roads, will average about as fol- 
lows: 


Expenses per 
car mile, 


(Cents.) 
Maintenance of roadbed and track........... .....66 ceceee 4 
Ne oP e EE 6 ao v0 k60ks4 0000 cneba%re sé 12 
Maintenance of power plant: 
Repairs on engines and boilers..................6. 00s eeeeee . 180 
I icc psEG a pag h caved dacvcesbecaeecneses 101 
MIBCOTIAMOOUS TOPRITG, .......0000005 srecserccccccees ee ee 
Cost of power: 
Tee ee ee ee ee Rawle essen ge exe acu 
Wages of engineers and firemen........... ..........ceeees -653 
Wages of dynamo tenders, etc........ a tiabd seb hid iis in hi aaa .232 
Oil, waste, water and other supplies........ ............... .218—1 96 
Maintenance of rolling stock: 
Repairs on motors (extra gearing)...... ................... 695 
Repairs on gearing and trolleys | .......... ...e.ccceceees 594 
Repairs on car bodies and trucks................ ......005. .512—1 .80 
Transportation expenses : 
Wages of conductors and motor men..... ................ 4,262 
Wages of starters, switchmen, track sweepers, etc....... . 268 
Cigaming OG TNSNOCEINE CAFS. .......065.scccccccccscccccccs .238 
CUD, WHEREO OIG CURGP GUDDIIOS. . 00. occ ccccccccccccccsccecs -083 
Accidents to persons and property...................cccees .061 
-068—4.98 


Ee each osea Cakes dbertvsons cence Se eae ee 


* Respectively the highest and lowest total for any one road. 











Vout. XVIII. No, 18, 


General expenses : 
Salaries of officers and clerks.............0.-00cseeeeeeeeee 743 
Office expenses... .. Eid vo Man cokes cecen meg tyeunke oe 138 
Advertiging and printing. ...........0c000 - cccvece soscecs .061 
SiN. 5.4 diac Hak bts cSbepes Cuks hebutese ve ths h¥e¥% 068 
Insurance ....... 161 


SOME REPRESENTATIVE ROADS. 
ROAD NUMBER ONE. 


Boilers.—Four H. T.; 16x66, with 54 4-in. tubes. 

Fuel.—Nut and slack, at $2 per ton. Consumption, 5-7 
pounds per car mile. 

Engines.—One 250-h. p. Corliss, one 150-h. p. Ball, one 
150-h. p. Brown. Generators driven from countershaft, 
except from Ball engine. 

Generators.—Two No, 32, four No. 20. Edison. 

Roadbed.—Tram and centre-bearing and side-bearing 
girder rail. Weight, 45,52, and 56} pounds. Four miles 
paved. Railway company do not pave or do repairing. 
Length of all tracks, 8.5 miles: street length, 5 miles. 
Generally good condition. 

Grades.—Steepest, 13.2 per cent.; length, 100 feet. General 
character of road moderately heavy. 

Cars.—Total number in equipment, 36 motor; length 
14 and 16 feet. Average number in daily use, 20. No trail 
cars used. 

Car Mileage for one year, 601,966 ; daily average, 1,663 ; 
daily average per car, 83.15. cS 

Wages.—Conductors and motor men, 15 cents per hour: 
engineers, $100 and $90 per month. 


DETAILS OF OPERATING EXPENSES. 
Expenses per car mile. 


. (Cente.) 
Maintenance of roadbed and track’*.......... ... ...eee. 1.05 
Ey RE rome 07 

Maintenance of power plant : 
Repairs on engines............ Fa pein undg (404 35 tk kd ba veh e%s 035 
MEISCOMAMCOUS FOPREPS.. «0.2 os25.scccccccsscuevevecccsoece O16— .05 
Cost of power : 
Fuel (nut and slack, at $2.00 per ton)............ 0 .-....... .671 
Wages of engineers and firemen ..................... —— 
Ne CN es Re Cr Riass visit pacccc sciasededaeed ve -063 
Water (at 7 cents per 1,000 gallons)..................00005 .092 
Other supplies...... SMEATON was tes dc ebseoscn covbsceed -010—1.48 
Maintenance of rolling stock : 
Repairs on motors (ex. gearing) ......... .....ccee cece .917 
Repairs on gears and trolleys................0-secessees 224 
Repairs on car bodies and trucks.....................0008 501 
Peer Ce os sinc ccccccvccstsrcscvepecece -204—1.85 
Transportation expenses : 
Wages of conductors and motor men..................... 4.635 
Wages of starters, switchmen and track sweepers...... .318 
PD I aki. occccccsticsicsvecsceses .137 
Accidents to persons and property.....................- .026 
Cleaning and inspecting cars...... ................. - 2 
Oil, waste and Other Supplies. ...........ccccccccece sees oe 032 
Animals, registers and sundries.............. ...--...... .268—5.72 
General expenses : 
I I gs os icc ddsc ts 0dceedasccvsvocceced 1.532 
I Re con. oe tar eeeseense cesceane 041 
I, I os occiecccies voctectessecceaons 051 
ee NG To as Wares a eitley «basic veeeediceevets 004 
ST 55s 4500 Bees. ahlegcs SBS b6'0b00%s0wseeeded .018—1.65 
Medicis a.0s< Satewabeite ts teth stat eds bcos soe woedenaesiad 11.62 
ROAD NUMBER TWO. 
Boilers.—Four H. T., 14 x 78. 
Fuel.—Nut and slack, at $1.75 per ton. Consumption, 


11 pounds per car mile. 

Engines.—Two 125-horse-power Taylor-Beck ; one 175- 
horse-power Taylor-Beck ; and (put in July, 1891,) one 250- 
horse-power Armington & Sims. Steam pressure, 80 lbs. 

Generators.—Five No. 32, Edison, belted direct from 
engines. 

Roadbed.—25, 30, 40 and 56 pound T rail ; 35, 45 and 63 
pound girder. Six miles track length, paved. Railway 
company required to keep paving in order. Length of all 
tracks, 16 miles; street length, 10 miles. General condi- 
tion, fair to good. 

Grades.-—Steepest, 9.25 per cent ; length, 400 feet. Gen- 
eral character of road, moderately heavy. 

Cars.—Total number in equipment, 18 motor, 4 trail. 
Length 16 feet. Average number in daily use, 16 motor. 
Trail cars rarely used. 

Annual Car Mileage, 724,000; daily average, 2,000 ; daily 
average per car, 125. Some cars regularly make 10 miles 
per hour including all stops. 

Wages.—Conductors, 14 cents per hour; motor men, 
16 cents; engineers and mechanics, 20 cents; laborers, 
11 cents. ° 

This road has a record of one car running for 155 con- 
secutive days, covering about 17,050 miles, with no other 
repairs than new motor brushes, brake shoes and chains. 


DETAILS OF OPERATING EXPENSES, 


Expenses per car mile. 





(Cents.) _ 
Maintenance of road-bed and track....................005- 67 
ee see ase awaeness deuatag¥ seas 15 
Maintenance of power plant: 
Repairs on engines and boilers...................0-0.e.000% 110 
aia ok el eka dee waned kvedecsiiee .013 
ee es eee sen cate 236— .36 
Cost of power: 
Fuel (nut and slack, at $1.75 per ton)..... ...............005 -966 
Wages of engineers and flremen.................0.eceeeecee 373 
rec ccl, Cos anced whedbee¥ ie 20 beadeles sae kode 154 
ae. RaCadeJhien 1c0egh ainenetnces-Sinedeseraken¥es -069 
Ce ee eee ee aang cakes oe 021—1,58 
Maintenance of rolling stock : 
Repairs on motors (ex. gearing)........... ......6.5- Deatante 166 
Repairs on gearing and trolleys..............eeeeceeeeeceee 552 
Repairs on car ES os sauce cvidecheebs snd ches -10— .&8 
Transportation expenses : 
Wages of conductors and motor men...................... 3.555 
Wages starters, switchmen, track sweepers, etc.......... 110 
Accidents to persons and property ..............00005 cece 107 
Cleaning and inspecting cars, oil, waste, etc............... .207—3.98 
General expenses : 
Salaries of officers and clerks............/e.cccccccccccccces 649 
Cs iso Sakthncsevess ves ce Sea Widhabe dxcecdacasee 027 
ig, ee a Rae aaa RET ASS 6, Ua apne crapleeiaiai 189— .87 
i a eh 8.48 


ROAD NUMBER THREE, 


Boilers.—EKight H. T.—five 18 x 66, three 16 x 72. 

Fuel.—R. 0. m. at $2.68 per ton. Consumption, 12.2 
pounds per car mile. 

Engines.—Nine—five 125-h. p. Phoenix, two 100-h. p. 
Phoenix, two 125-h. p. Beck, sited direct to generators. 
Steam pressure, 90 pounds, 


* Including entire reconstruction of one and one-half miles of 
track with new rail, 
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Oct, 81, 1891. ' 


Generators.—Nine—two No. 82 Edison, seven 80-h. p. 
Thomson-Houston. 

Roadbed.—Thirty-five-pound tram, 45-pound T and 
irder. Four miles track aoe paved. way company 
eep paving in order. Lengthof all tracks, 51 miles; street 

length, 35 miles. In general good condition. 
rades.—Steepest, 8 per cent.; length, 800 feet. 
ral character of road, heavy. 
Cars.—Total number er ment, 58 motor, 15 trail ; 
4 Westinghouse, 20 Edison, 10 30-h. - T.-H., 19 20-h. p. T.- 
H. Average number in daily use, 50 motor. 

Anuual Car Mileage, 1,819,900; daily average, 5,027; 
= average per car, 100. 

Wages.—Conductors and motor men, $10.00 per week, 12 
hours per day ; engineers, $125 and $90 per month ; me- 
chanics, $2.50 and $2.75 per day ; laborers, $1.25 per day. 


DETAILS OF OPERATING EXPENSES, 


Gene- 


Expenses per car mile. 
(Cents.) 
Maintenance of roadbed and track.............. cc cere cues 95 
Maintenance of line................00+- awasediee (aaa reeked .20 
Maintenance of power plant : 
Repairs of engines, dynamos, etc.............. scecceecvece .39 
Cost of power: . 
Weel Bei iy i ee te ii 66 005 0050 cc csc esscecee deve 1.643 
Wages of engineers and flremen............... ..seeesees -425 
Oil, waste and other supplies..................cceccccseces -204— 2.27 
Maintenance of rolling stock : 
Repairs on motors (ex. gearing). .......... 6... sees eeeeeeee 1.210 
Repairs on gearing, car bodies and trucks................ .852 
Machine shops and mechanics. .............cccccceccccsces -943— 3.01 
Transportation expenses : 
vor of conductors and motor men..................... 4.473 
Accidents to persons and property (insurance)........... .190 
Cleaning and inspecting, oil, waste, etc., included in 
machine shops and mechanics, — 4.66 
General expenses : 
Salaries of officers and Clerks............ccccccssceccecsecs -460 
SINS 3 5b5 5 kb 33.0'i en dvaeesceees 5 Kuehn oka etna dale ec . 162 
NE a.5'os 6508s F00 dbus 8s 066660000000 cvaseecessnves .188— _ .81 
a tk pahts ah Gea eiecds BOND 60s bes.0n: dbo de ceduicocsussss 12.29 


ROAD NUMBER FOUR. 


Boilers.—H. T., with Murphy furnace. 

Fuel.—Slack, at $1.00 per ton. Consumption, 4.3 pounds 
per car mile. 

Engines.—Three 200-h. p. and three 125-h. p. Armington 
& a belted direct to generators. Steam pressure, 100 

unds. 

Generators.—Six No. 32 and six No. 16. Edison. 

Roadbed.—Sixty-six pound girder rail. All paved. Rail- 
way company pave and maintain 16 feet in width of street. 
— of all tracks, 40 miles ; street length, 194 miles. In 
good condition. 

Grades.—Steepest, 5 per cent. ; length, 400 feet. 
character of road, level. 

Cars.—Total number in equipment, 85 motor, 140 trail. 
or 16 feet. Average number in use daily, 70 motor, 
70 trail. 

Annual Car Mileage.—4,625,636 miles; daily average, 
12,776; daily average per car, 91.1. 

Wages.—Motor men, $2.00 for 12 hours. Conductors, 
$1.75 for 12 hours first year, $1.90 after first year. Shop 
men, $1.50 to $3.00 for 10 hours. 


DETAILS OF OPERATING EXPENSES. 
Expenses per car mile. 


General 


(Cents.) 
Cost of power : 
Os ee ee ee ala a ins bb ee pes wer enkeaisren 218 
Wages of engineers and firemen...... ..........--...0.+e0 152 
All station repairs and supplies..................-....0005 -lll— .48 
Maintenance of rolling stock : 
Repairs on motors and gwearing.............-sceeceyeceeees -918 
Repairs on car bodies and trucks....... ........ ... ... 442— 1 36 
All other operating expenses.................000 cee eens 6.96 
ei ee cone i 7.8 


ROAD NUMBER FIVE, 


Boilers.—H. T., two 78 X 16. 

Fuel.—R. 0. m. at $2.15 per ton. Consumption, 6.4 pounds 
per car mile. 

Engines.—Ball ; three 150 h. p. single high-speed. Steam 
pressure, 95 to 100. 

Generators.—Six No. 32, belted direct from engines. 

Roadbed.—Forty-five and 52 pound girder. Street length, 
14 miles; length of all tracks, 15.5 miles. Seven miles 
track length paved. Company pave between tracks and 
maintain. In good condition. 

Grades.—Steepest, 10 per cent.; length, 775 feet. Gen- 
eral character of road, moderate. 

Cars.—Total number in equipment, 52; 25 motor (20 
double, 5 single). Length, 16 feet closed, 21 feet, 30 feet, 
82 feet open. All single track. Average number in use 
daily, 18 motor. 
ae Car Mileage.—699,060 ; daily average per car, 

Wages.—Conductors and motor men, 15 cents per hour ; 
engineers, $70 and $85 per month; mechanics, $2.00 to 
$2.25 per day ; laborers, 15 cents per hour. 


DETAILS OF OPERATING EXPENSES. 
Expenses per car mile. 


(Cents.) 
Maintenance of roadbed and track...........-.ssssee00 17 
GMO PEM ac acs acecsrcerersetasccovenscpences 21 
Maintenance of power plant : 
Repairs on engines and boilers.................00..ss00s 027 
EN oe ccs sevesededocsesonets Cea sae 
OOTINII  o s os o aan oc0'e'n oscesisiiees vaveesessacs .087— .09 
Cost of power : 
eee We. Ge OO OTB ieee BOM)... 5. oes. . se ce se secccess .690 
ages of engineers and firemen.............+..sseseeeeee . 893 
Oil and waste.......... ans cn Ne asiaes cas taadad .058 
Water (at 10 cents per 1,000 gallons)............... ...... -054— 1.20 
Maintenance of rolling stock : 
crate oceces. on cparcscenrencees 2 086 
Repairs on car bodies and trucks... .............. abeaks .239— 2.33 
Tra nsportation expenses : 
Wages of conductors and motor men...................++: 5.032 


Cleaning and inspecting, and oil and waste for motors 
Oe sn oes Griegacsbe: coves ccscdelsars oSeta 
Osos ceavccrsacences liawde inka <heneddeisents 0385— 5.07 
General Expenses : 
Salaries and office expenses.................cseeeeeeseeeeee 54d 
PO Oe -086 
eran chcpasosncts'sbecvaneccodtcncesd 071— _.70 
la os ss ans arpaesenns varenseas ‘ 





“In the item of repairs on motors are included gearing, cleaning 
and inspecting, oil and waste for motsrs, and also the expense in- 
curred in changing the motors from closed to open cars in the 
8pring and back again in the fall. 

Under this head are included a large number of small items 
which should probably be distributed about pro rata under the 
Seven other heads. 


THE ELECTRICAL WORLD. 


ROAD NUMBER SIX. 


Length of road, four miles; grades, heavy; average num- 
ber of cars in daily operation, five passenger, one freight; 
average daily mileage of passenger cars, 96.6. 


r. ex. per car mile, 
Ope Oe 





nts.) 

Maintenance of roadbed and track....................05. .10 

is Seca e sin cossettvcnsevsvevancdeices 06 
Maintenance of power plant : 

Repairs on engines and boilers .. ...............eeeee cues -072 

Repairs on dynamos............ Sit chbnd » as ele Gene aics ake 

I Ns 5) cada Foust ocvecccccesceccvnsecses .007— +=.10 
Cost of power: 

Pa COU aN eee eC re CGC piahivnes 6660 -osceccavest ewes 2.147 

Wages of engineers and firemen — ....... .......0cseeee 774 

Wages of dynamo tenders and mechanics............... -100 

SE GAEL GUOUES we 0 PUETEE 0 0 6008s evaciveneec bans 217 

Water .....; teat Saas ds.600% sescedonmenreres ‘ 

ae ce UaN Cle Nap Sk osc ccstorsccvecensseeee 232— 3.76 
Maintenance of rolling stock : 

I Ce ths os cos cccesncecenonbncees 410 

Repairs on car bodies and trucks....................00005 176— .59 
Transportation expenses: . 

Wages of conductors and motor men.................... 3.653 

pn Of GFAGK BWOOPCTE, C66... oc ee cccccccccccsevecs .237 

Accidents to persons and propeit ; ear ae 

Cleaning and inspecting cars....... ......... ueceds .. .826 

Oil, waste and other supplies....................cececeeees 134 

Wen Oe I isd Foci ccsccscccvccccsceccee socve 1.270— 6.13 
General expenses : , 

Salaries of officers and clerks....................eee0-00: 1.370 

Office expenses _...... BVengw vive voce vee ome beeeeere -070 

Advertising and printing........... ........sse0s nalere donee . 261 

inten Sy ie ti ee Shea 168— 1.87 
a x hea vb 05d han eve dae NS boo eo 0d 6s ones eames 12.61 


The above are results for a period of nine months. Coal 
cost $3 per ton for r. o. m. and $3.80 for lump. Wages of 
conductors and motor men, 9 to 11 cents per hour. 
Water cost 20 cents per 1,000 gallons. In the above no ac- 
count is taken of the mileage of the freight cars. The cost 
of operation per car per day, including freight cars, is 
$10.11. Deducting cost of operating freight cars entirely, 
cost of passenger cars alone is 11.20 cents per car mile. In 
the nine months the freight cars hauled 16,738,000 pounds 
of freight. 

This road is not one of the six already referred to: 


ROAD NO. 7. 
Operating 18 miles by electricity and 44 by horses. 
ELECTRIC SYSTEM. 


Boilers.—Babcock & Wilcox. 

Fuel.—Three parts ‘‘pea and dust” (hard) to one part 
lump (soft). Average price, $2.23 per ton. Consumption, 
4.7 pounds per car mile, costing .524 cents. 

Engines.—One 400-h. p. Green, condensing, 50 to 55 
pounds steam pressure, belted direct to three No. 32 Edison 
dynamos, and two 150-h. p. Corliss, condensing, 89 pounds 
steam pressure, belted to countershaft, thence to three No. 
32 Edison dynamos. 

Roadbed.—Johnson girder rail, 45, 56 and 63 pound. 
Length of all tracks, 18 miles; street lengths, 15 miles. All 
paved between tracks. Railroad company keep paving in 
order. Track in good condition. 

Grades.—Steepest, 8.4 per cent.; length, 500 feet. General 
character of road moderate. 

Cars.—36 closed, double motors, 16 and 20 feet long ; 25 
open, single motors, 16 feet. Average number in use daily, 
19 closed, 9 open. 

Car Mileage.—Total from April 1 to Oct. 1, 1891, 549,177. 
Daily average per car, 107. 

Passengers Carried.—Total from April 1 to Oct. 1, 1891, 
3,508,168. 

Wages of conductors and motor men, $2 per day of 11 
hours. 


OPERATING EXPENSES, TAXES AND TOLLS. 
Ex. per car 
mile. 
(Cents.) 
Maintenance of roadbed and track, based on experience 
of seven years at $900 per mile per annum......... 1.516 
Maintenance of line, including material, wages of line- 
men and horse Kooning Eres neoves . “Acenepenan’ 569 
Cost of power, including fuel, dil and waste, engineers 
and firemen, master mechanic, water, repairs to en- 
gines, boilers, station apparatus and buildings....... 1.304 
Motor repairs, including material, wages superintendent 
ane peqent men, carpenter, blacksmith and machinist a 
Wi nk os 4u red tcen teas eh aces eas ce 62+ e0seecesenteeee .402 


wo 
Wages of conductors and motor men 


er ee 4.815 
Sundry expenses, including starters, flagmen, foremen, 
watchmen, washing cars, sundry = gas, coal, water, 
oil, repairs to car bodies and trucks by carpenters, 
blacksmithsand machinists.......... — sssseccesseccess 1.684 
Extraordinary repairs, including repairing two burned 
cars, two dynamo armatures burned by lightning, $2,000 
paid for exchange of 46 motor armatures, shaft repairs, 
and rent of extra station building. ........ ERP .725 
Extraordinary horse expenses, including horses kept over 
end BOG BWH0OG OF MOTEO TORE. ....6.5.ccccccccs — * _svege . 284 
General officers, clerks and superintendents, less 20 per 
cent. charged to horse road a... ..... cee eee ee eees vee 1.051 
Legal expenses and damages, less 20 per cent., as above. 291 
RIND ics ic gant as dad eet CTA ps cs $huMCAaGsO 204 ® bea .184 
Property, dividend and capital taxes, and bridge rent and 
SOE cant ss oe ariats an camtehe ricaaes as iscaschadeebenchcd 1.090 
Total of all operating expenses, taxes and tolls...... 14.915 
DEPRECIATION. 


The yearly depreciation on cost of boilers, electric lines, 
motors and electrical and mechanical appliances connected 
therewith is estimated at 10 per cent. The yearly depre- 
ciation on engines, dynamos. and appliances at 5 per cent. 
On this basis the total depreciation is 2.141 cents per car 
mile. 

HORSE SYSTEM. 
Car Mileage.—Total from April 1 to Oct. 1, 1891, 136,933, 
on 44 miles of track. 
OPERATING EXPENSES. 
Ex. per car 
mile. 
(Cents.) 
Maintenance of roadbed and track, based on experience 

of seven years, at $500 per mile per annum.............. 1.059 
Power, including feed, shoeing, repairs to harness, de- 

preciation of horses, barn men, €tC..........+.e+eeeseeeee 9.141 


Ce OE I aati akakss cncedcctvectcdsernice 7.806 
Other items, including washing cars, foremen, watchmen, 

starters, gas, water, Coal, Oil, CtC...... 6.6.2: cece cee eeees 1.464 
General] officers, clerks, superintendents, etc., 20 per cent. 

Oe RI iia Sabb caebebsanbice Gone vetcensensecsetss 1.054 
Legal expenses and damages, 20 per cent., as above..... -292 
pe SY PRR rier PEE. 20s os aay lense oe tenea k 179 
All taxes and bridge tolls and rents........-. .---..-4 +++ . 980 

Total of all operating expenses, taxes and tolls....... 21.975 


Nore.—In justice to the horse system, it might be added that for 
the past two years the price of feed has been much above the gen- 
eral average. 

COMPARATIVE SHOWING. 





Electric Horse. 

Receipts per car mile ...00 9 .....- ceccsccvecrceevces 30.30 21.07 

Operating expenses, taxes and tolls...... ....+-++++: 14.92 21.98 
Net earnings...... RS Ss et ene 
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Statistics of Lightning in Germany. 





Lightning casualty returns have been made in conformity 
with a German ministerial order, showing the extent to 
which the buildings belonging to or under subsidy from the 
State have, within the period from 1877 to 1886, n dam- 
aged by lightning. The number of buildings with regard 
to which returns were collected was 58,502, of which 22,682 
were actual State property, and 30,820 were entitled to 
State subsidy for rebuilding or repair. Buildings were 
struck in 264 cases, or about five for every 1,000 buildings 
in ten years. Of the various classes of buildings the num- 
ber struck per 1,000 of the period are as follows:—Elemen- 
tary schools, 0.8; parochial houses, 1.4; revenue buildings, 
1.7; prisons and penitentiaries, 3.4; forest rangers’ houses, 
7.2; churches, 8.2; court houses, 11.9; seminaries, 14.6: 
gymnasia, 15.4; university buildings, 24.1; domain build- 
ings, 44.9; and horse-breeding establishments, 312.5. Those 
which are the property of the State are less subject to in- 
jury by lightning than those -— under subsidy. Out of 
the 264 cases in which the lightning struck, 81, or 
not even one-third, resulted in a fire. The amount of in- 
jury wrought by lightning on the 53,502 houses coming 
within the scope of these statistics was £56,834, or £215 for 
each casualty, or 21s. per building in ten years, about 2s. 
per building perannum. The amount of injury done to 
domain and horse-breeding establishments was consider- 
able, amounting to £42,000, or more than two-thirds of the 
total injury caused by lightning. It has been calculated, 
from the returns of sixty fire insurance companies of Ger- 
many, Austria and Switzerland, embracing the period from 
1855 to 1877, that the danger from lightning has increased 
two and a half fold in those countries, during the period 
named. The danger is said to have increased three-fold in 
Germany within the last thirty years. The average loss 
sustained annually by Germany from this cause is computed 
at from six to eight millions of marks. Casualties have 
thus increased in the period of lightning conductor exten- 
sion. 





Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


Chicago Quotations.—Col. S. G. Lynch, broker, 153 Monroe 
street, Chicago, furnishes quotations on telephone and electric light 
stocks as follows: 





TELEPHONE STOCKS, 





CORE iia os Scns 58 $230@ $2235| Cumberland ... ........ $60@ $62 
Central Union...... Se ek eee 118@ 120 
Ec rnnchctadees 82@ 83/| Bell of Missouri ... ..... 175@ 180 
Great Southern........ 30@ 32) Iowa Union............... 20@ 22 
Colorado..... We eae ; 34@ 36/ Missouri and Kansas..... 4@ 56 
Rocky Mountain Bell. 40@ 43 





ELECTRIC LIGHT STOCKS, 


Chicago Are Light and — os | Caen Edison Co...... $145@$150 


PUG is cc cces caciecs .897@ 


The Closing Quotations of electric stocks on Saturday, Oct. 
24 1891, in New York and Boston were: 


Capital- 
Name of Stock. Par. ization. Bid. Ask’d. 
NEW YORE. 
Western Union Telegraph Co............ 100 86,200,000 824g 82% 
American Telegraph & Cable............ 100 14,000,000 ce ae 
Central and South American............. 100 = 5,000,000 
pO ON OE LE RE ORL ELT Te 100 ~=—2,000,000 
Commercial Cable O0.........c.cscseceeee 100 =7,716,000 
Postal Telegraph Cable................... 100 5,000,000 28 33 
Edison General Electric.................. 100 15,000,000 9814 99% 
Consolidated Electric Light............. . 100 2,500,000 20 30 
Edison Illuminating Co.................... 100 4,500,000 80 81 
United States Electric Light.... ........ 100 =: 1,500,000 20 25 
Edison Illuminating Co., Brooklyn...... 100 750,000 76 80 
_ = = Boston ........ 100 = 1,263,500 9744 102% 
~ = 7 Chicago. ...... 100 750,000 135 145 
U.S. Dluminating Co..... err 100 1,250,000 30 35 
North American Phonograph Co........ ... Picniba 1 3 
New York Phonograph Co.............. 100 6,200,000 2 4 
BOSTON, 
Thomson-Houston Electric Co...... .. 25 6,000,000 4914 4916 
- “ preferred... 25 4,000,000 25 26 
Series C.... 10 400,000 wave ; 
= Series D.... 10 120,000 74 7 
- International Co .. . 100 1,000,000 cova, ee 
Thomon Wenge Css icsccsccccvcsce oe 190 1,000,000 aie 
” European Welding Co......... 100 = 1,000,000 48 60 
Ft. Wayne Electric Co ___....... ..cceeees 25 4,000,000 13 14 
Westinghouse Electric Mfg.Co _......... 50 ~—- 5,000,000 13 13% 
pg RO ae ere ; 834 
Se IN MEd oso ah non.cate aeons’ a40e SeReGae aa 254% 
Telephone : 
RR TIN ios 64-5 05'ss-0ba been vedes 100 12,500,000 181 18144 
Re ee cae scab uchiag chs Se 100 4,800,000 451g 50 
Se Ns koa icc cos cavckewnes 100 10,301,600 50 aula 
MERC erect Gath see ces ovagsave -.. 10 1,280,000 ‘cee. ee 
TEOONS BIOTIN 6.5 oh cis xiccecsoecces 10 400,000 ry %4 





NEW INCORPORATIONS. 


Logansport, Ind.—The Logansport Electric Light and Power 
Company has been incorporated. Capital stock, $60,000. Incorpor- 
ators and directors, R. T. McDonald, Joseph Seiter, V. E. Seiter, B. 
Rarison, E. J. Hathorne. 


The Acme Light, Heat and Power Compapny, of Chicago, 
Ill, with a capital stock of $2,000,000, has been incorporated to fur- 
nish light, heat and power. Geo. 8. Knapp, Jas. A. Turner and 
Simeon J. M. Bear are the organizers. 


The Logansport Electric Light and Power Company, 
of Logansport, Ind., has been organized, with a capital stock of 
$60,000. The directors are R. T. McDonald, Joseph Leiter, Victor 
E. Leiter, Brainard Rorison and Ed, J. Hathorne. 


The Glenwood Heights Company, of Charleston, W. Va., 
has been incorporated with a capital stock of $52,000, to maintain 
and operate electric lights, and furnish same for light, etc. John 
Alleman, P. E. Duffy, and L. A. Christy are the incorporators. 


The W. D. Hyslop Electric Company, of Lafayette, 
Ind., with a capital stock of $10,000, has been formed to manufac- 
ture and sell electrical and surgical instruments, etc., etc. William 
D. Hyslop, R. H. McMullan and John B, Sherwood are the pro- 
moters. 


The Pascagoula Ice Company, of Scranton, Mass., with a 
capital stock of $15,000, has been organized to manufacture electric 
lights, etc., furnishing cold storage, etc. L.T. Bell, Sr.; F. Me- 
Ardle, F. P. Rives, John Foster and Ed. Bloomfield are the incor- 
porators. 


The Cumberland Electric Light Company (incorporated 
in West Virginia), of Pittsburgh, Pa., has been formed with a 
capital of $100,000, to manufacture, construct and operate all kinds 
of electrical apparatus for light and power, etc. Jas. 8S. Humbird, 
H. L. Childs, and F. S. Marr, are the organizers, 
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The Electro-Novelty Company, of 39 Exchange street, Pon- 
taic, Me., has been incorporated with a capital stock of $50,000, to 
manufacture and deal in all kinds of electric novelties. Jos. H. 
Cupples, W. A. Connelly, John P. Cushing, Fd. C. Ramsdell, Lewis 
H. Rogers and Walter R. Kahaul are the incorporators. 


The Alexander-Chamberiain Electric Company, of 
New York City, with a capital stock of $1,000, has been organized to 
prosecute the business of electrical engineering, the construction of 
electrical works, ete. Hugo Alexander, Harry Alexander, and Ru- 
dolph N. Chamberlain, all of New York City, are the incorporators, 


The Spher-Eiectro Power and Development Com- 
pany, of Portland, Me., has been formed, with a capital of $2,500,- 
000, to manufacture and deal in machinery, apparatus and ap- 
pliances of all kinds. The promotersare Aaron F. Smith, of Lynn; 
Chas. H. Tighe, of Peabody, and Orlando E. Lewis, of Boston, Mass. 

The Bates & Blake Electric Railway Conduit Com- 
pany, of Waterloo, la., has been formed to manufacture and seii 
the Bates & Blake Electric Railway Conduit and Trolley, also 
railway supplies in general. E. P. Caldwell, Jo. W. Bates, Jr.; 
Carlestine E. Blake, E. C. Blake, C. E. Hale, J. D. Caldwell and E, 
C. Platt are the promoters. 

The Mott Visual Telegraph Company, of Jersey City, 
N. J., witha capital stock of $500,000, has been incorporated, to 
manufacture, construct, etc., and sell electrical bulletin instru- 
ments. W. A. Vail, C. H. Smith, both of Brooklyn, N. Y.; C. R. 
Ruex, B. Whitehorne, both of Montclair, N. J., and R.G. Brown, 
of New York, are the organizers. 

The National Electroprise Company, of New Orleans, La., 
has been formed, with a capital stock of $250,000, to purchase and 
sell the electroprise and similar instruments in Ohio, Indiana, Mli- 
nois, Michigan, Wisconsin, Iowa, Missouri, Minnesota, North Da- 
kota, South Dakota and Kansas. The promoters are E,. C. Fenner, 
Robert Manson and Jno. C. Febiger. 

The Mifflinburg Electric Lightand Power Company, 
of Mifflinburg, Union County, Pa., has been formed, with a capital 
stock of $1,000, to supply light, heat and power, by means of elec- 
tricity, tothe public at Mifflinburg, Pa. Jas. H. Shodgrass, Jno. 
A. Beard, Aaron Klose, Wm. A. Ewing and Robt. E. Snodgraes, all 
of Mifflinburg, are the incorporators. 


The Crouch Houston Electric and Manufacturing 
Company, of Eugene, Ore., has been organized with a capital 
stock of $1,000,000, to purchase, sell, rent and dispose of any letters 
patent and inventions heretofore patented to Frank J. Crouch, es- 
pecially his invention called the Crouch safety dynamo. Frank J. 
Crouch, Eugene Ore, C. P. Houston and W. L. Houston are the 
organizers. 





AFFAIRS OF THE COMPANIES. 


The Thomson-Houston Company, of Boston, has declared 
a dividend of $1 per share, payable Nov. 14, to stockholders of record 
Nov. 4, 

Birmingham, Ala.—The annual meeting of the Consolidated 
Electric Light Company has been called for Nov. 10, for the purpose 
of electing a board of directors, etc. J. F. B. Jackson is president of 
the company. 

An Assignment has been made by the Continenta! Electric 
Construction Company, of Chicago, Il), in favor of Wm. Forbush, of 
South Evanston, Ill. The company was recently organized, and 
had headquarters at 1,118 Chamber of Commerce building. Its assets 
are scheduled at $5,000 ; liabilities, $12,000. 


Albany, N. W.—At a special meeting of the newly elected board 
of directors of the Albany railway, the following officers were 
unanimously elected for the ensuing year: President, Robert C. 
Pruyn; vice-president, Anthony N. Brady; secretary, James Mc- 
Credie; treasurer and general manager, John W. McNamara, 





Burlington, Pa.—At its recent annual meeting the Burlington 
Electric Light and Power Company elected the following officers: 
President, R. Frank Wood; vice-president, G. W. Lewis; secretary, 
Howard Flanders; treasurer, Thomas Daniels; directors, J. Frank 
Budd, George A. Allison, James O. Glasgow, H. E. Packer, Nathan 
Haines. 


The annual meeting of the stockholders of the Quincy & 
Boston Electric Street Railway, of Quincy, Mass., was held recently 
and the following officers elected; President, John R. Graham; sec- 
retary and treasurer, Fred H. Smith; directors, John R. Graham 
Roger H. Wilde, Winthrop Coffin, John A. Duggan, Arthur Burn- 
ham, Thos. H. McDonnell, Wm. A. Hodges, Josiah Quincy and John 
F. Merrill. 


Albany, N. W.—The stockholders of the Commercial Union 
Telegraph Company held their annual meeting last week at the 
office of the company, and elected the following directors for the 
coming year: Henry Russell, Henry L. Smith, Clifford D. Gregory, 
Charles E. Arnold and Edward J. Slattery. Subsequently at a 
meeting of the board of directors the old officers were re-elected 
for the ensuing year: President, Henry Russell; vice-president, 
Henry L. Smith; general manager, Charles E. Arnold; secretary 
and treasurer, Kdward J. Slattery. A semi-annual dividend of 3 
per cent. on the stock was declared. The annual report submitted 
showed that the company had earned during the past six months 
$20,000 in gross more than during the corresponding six months of 
1890. 


Special Correspondence. 
NEW YORK NOTES. 


Orrice OF THE ELECTRICAL WORLD, 
167-177 TiMEsS BUILDING, NEW YORK, Oct. 26, 1891. 


The Phoenix Glass Company wil! be located at 42 Murray 
street after Nov. 1. 

The L. J. Wing Company, 126 Liberty street, has taken the 
agency for the Barnitt motor for the United States. 

Mrs. Goodyear, widow of the late M. W. Goodyear, has leased 
and refitted the “ Boston,’’ 153 West Fourteenth street, this city, 
and is prepared to furnish board and rooms to electricians and 
others at reasonable rates. 


H. W. Seller & Co. have recently opened an office in the Electri- 
cal Exchange building, Room 319. Mr. H. W. Seller was formerly 
connected with the Babcock & Wilcox Company, and is well known 
as a designer of steam plants. The company are manufacturers of 
the new Seller water tube boiler. 


Mr. Newton L. Schloss, of Thomas H. Dallett & Co., an- 
nounces that his company is bringing out a combination electric 
lighting plant made up of a Triumph compound engine coupled di- 
rect to a Billberg dynamo. These plants will be built varying in 
capacity from 15 lights to 1,200. Mr. Schloss’ connection with the 
Edison company and hs work in the design of similar plants to 
those mentioned above is a sufficient guarantee that the apparatus 
which will be placed upon the market will be well designed both 
mechanically and electrically. L.H. H, 





THE ELECTRICAL WORLD. 
NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL at 





Room 28, Hathaway Building, 620 Atlantic Ave. 
Boston, Mass., Oct. 2i, 1891. 


Franklin, N. H., is to have the electric light. The Edison sys- 
tem will be used. 

The Leicester & Spencer Electric Bailway has carried 
166,000 passengers since its opening in August. 

The Pettingell-Andrews Company reports business as 
exceptionally good in its various departments. 

President Henry B. Cram, of the Bernstein Electric'Company, 
has almost entirely recovered from his recent illness. 


The Biddeford, Saco & Old Orchard Electric Bail- 
way is now under construction and is being pushed as rapidly as 
possible. - ne 

The Watertown Machine Shops are receiving many orders 
for the Prior Insulating Joint, and it is provingits popularity by 
repeated orders. 

Mr. A. C. Shaw, New England manager of the Electrical En- 
gineer, sailed for Europe on Wednesday last for a short visit to his 
parents in Edinburgh. 


Mr. A. 0. Smith, of the Eastern Electric Supply Company, 
who has been seriously ill, has recovered so as to be at the office a 
short time each day. 


The National Electric Company, of Boston, reportsa largely 
increasing demand forits non-induction wire for telephone, fire 
alarm and police service wires. 


The Clemons Electrical Manufacturing Company, of 
Attleboro, has the entire contract for building and equipping the 
Interstate Street Railway lines. 


A. O. Smith, secretary and treasurer of the Eastern Electric 
Supply Company, is confined to his bed by a serious cold. His many 
friends will wish for his early recovery. 


The Franklin Battery Company, of Boston, is bringing out 
a new battery. Mr. J. P. Barrett, for many years with the well- 
known firm of Holtzer, Cabot & Co., is the inventor. 


The Economic Electric Company, owing to the increase 
in the sales of its popular lamp, has put in 22 new pumps which will 
enable it to keep more closely to its orders than heretofore. 


The Simplex Motor Company, 113 Devonshire street, Bos- 
ton. hasissued a very attractive prospectus fully covering the 
points of this new departure in electric motor construction. 


Mr. Lawrence J. Webster, of the Massachusetts Electrical 
Engineering Company, sailed this week on the Umbria for an ex- 
tended business trip of several months in England and Germany. 


George W. Payne & Son, Pawtucket, manufacturers of the 
Payne braiders and spools for covering wire, report business in this 
line as being very brisk and the prospects for future business ex- 
tremely good. 


The Boston Gear Works, 31 Hartford street, are very busy 
even for this season, but this is accounted for by the superior work 
which they are turning out and the promptness and care used in 
filling orders. 


The Union Glass Company,of Boston, is unusually busy 
this fall. The quality of its globes makes them the most econom- 
ical for use in windy weather. Among the specialties which the 
company is introducing are half silvered are globes for lighting 
show windows, bill boards, etc. 


The New England Butt Company, of Providence, R. L, is 
receiving many foreign orders this season, and this, with its in- 
creasing home trade, makes business pretty brisk. With the new 
wire works continually being opened and the old ones increasing 
their plants there would seem to be no reason why it should not 
continue to increase indefinitely. 


The Ellis Lubricator Company, 161 High street, Boston, is 
making a fine line of cylinder bearing and valve sight feed oil cups 
especially of interest to the electrical trade where a reliable cup is 
needed. That they are appreciated is attested by the many promi- 
nent electric companies now using them as well as railway and 
steamship companies and others. 

Mr. Charlies A. Clark, formerly manager of the firm of B. 8. 
Hale & Sons, wire manufacturers at Malden previous to its absorp- 
tion by the Thomson-Houston Company, has accepted a position 
with the Electrical Specialty Company, of Pawtucket, R. I., selling 
its well known specialties. The Electrical Specialty Company is to 
be congratulated on this acquisition to its force. , 

The Mason Regulator Company’s business continues 
to increase each month over any previous month and notwithstand- 
ing the increase in facilities already made the company has found 
it necessary to materially enlarge its plant in the near future. 
Many of the most conservative corporations in the country have 
adopted the apparatus manufactured by this company, including 
the Pennsylvania and the Philadelphia and Reading railways. 

C. A. B, 





WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
465 The Rookery, CH1caGo, Oct. 24, 1891. } 


Mr. Clark Sintz, of Springfield, O., is in the market with a new 
type of gas engine remarkable for its simplicity. 


Mr. Thomas Appleton, 505 The Rialto, Chicago, has com- 
pleted the plans for an extensive power house and also fora large 
manufacturing establishment. 


Messrs. Jackson & Fitzpatrick, of Crystal Falls, Mich., 
have opened an electrical supply and construction house on Third 
street in that progressive mining town. 


The Chicago Belting Company, Randolph and Canal 
streets, Ch’ cago, has recently shipped several large belts to electri- 
cal stations and reports an unusually good fall business. 

Mr. F. H. Leonard, general manager of the Electrical Engi- 
neering and Supply Company, Syracuse, N. Y., isa welcome visitor 
in Chicago this week, and is having quite a successful trip in the 
West. , 


Col, J. H. Shay, of the Charles Munson Belting Company, 
Chicago, secured the order for increase in belting from the Jackson- 
ville (I.) Gas Light and Coke Company, and says he was royally en 
tertained there. 


Mr. Herbert Wadsworth, western manager of the Excelsior 
Electric Company, of New York, among other sales this past week 
closed contracts for two 50-light and one 100-light Excelsior arc 
dynamo with double lamps. 


The Knapp Electrical Works, Franklin street, Chicago, 
have secured the services ef Mr. H. M. Underwood, formerly of the 
Interior Conduit and Insulation Company, as general sales agent. 
Mr. Underwood will push the sales of safety insulated wires. 


Mr. George E. Gale, chief accountant of the Excelsior Electric 
Company, of New York, accompanied by Mrs. Gale, visited Jackson 
Park and inspected the World’s Fair site this week. Mr. and Mrs. 
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Gale are on their bridal tour, and are now temporarily stopping in 
Chicago as the guests of Mr. and Mrs. Herbert Wadsworth. 


Mr. H. K. Gilman, No. 205 South Canal street, Chicago, has 
arranged to send one of aset of suitable and interesting illustrated 
works, comprising from 100 to 320 pages, to every one interested in 
the practical application of electricity, on receipt of a letter or 
postal stating the exact line of business he is in and the address in 
full. 


Mr. W. J. Pilicy, of the Eastern Electrical Supply Company, 
of Boston, Has opened in Chicago a Western office, from which 
point the entire West can be covered. Mr. Pilicy secured some 
large orders in several of the cities at which he stopped en route to 
Chicago, and will at once visit the cities to the west of the World’s 
Fair city. 


Mr. Murray C. Chase, the hard rubber specialty manufac- 
turer of Chicago, is rapidly turning out a lot of street railway 
specialties in hard rubber, and has been compelled to increase his 
force by the press of business. Mr. Chase manufactures hard rub- 
ker specialties to order only and has every facility at hand to turn 
the work out quickly. 


‘The Acme Safety Emery Wheel Company, Fort and Beau- 
‘bien streets, Detroit, Mich., is supplying manufacturing and repair 
shops with its safety wheels, in which the best of Turkish emery 
and Carolina corundum is dove-tailed into and cemented on the 
metal flanges of an iron center which prevents the wheels from fly- 
ing if broken by accident or otherwise. This safety device also 
strengthens the wheels so that they are not liable to break from 
centrifugal strain. 


The Illinois Electric Material Company, 158 Fifth avenue, 
Chicago, has recently added a line of batteries and bells, and ig 
more than pleased with the excellent results reported by customers 
to whom it has sold the “Fibrous” dry battery. To prove the effi- 
ciency of the battery toa customer desiring one for nearly continuous 
work, a cell was placed in circuit with a three-inch wood box bell 
at noon on Oct. 6, and the bell has rung constantly since that time, 
and is still ringing, though 17 days have passed. One feature about 
this battery is that the cell is not sealed, and thus, it is claimed, 
cannot “short circuit’ within itself. 


Mr. R. Humfireys-Roberts, secretary and manager of the 
Fontain Crossing Company, Detroit, Mich., came over to Chicago last 
week and participated as one of the Chicago eleven in the cricket 
games played by the Gentlemen of England, Lord Hawke’s team, and 
the Chicago Cricket Club. Various entertainments were tendered 
the visitors, including receptions, banquets, theatre parties and 
luncheon’, and on Monday the English team left for Toronto. Mr. 
Humffreys-Roberts has opened a branch office in The Rookery, and 
proposes to secure some of the profitable isolated lighting work that 
is so plentiful in Chicago, owing to the large number of new build 
ings now being constructed. 


fowa Electric Club.—A meeting of gentlemen interested in 
electric light stations met in Cedar Rapids, Ia., recently for the 
purpose of organizing an electric club for the State. The Iowa 
Electric Club was organized, a constitution and by-laws adopted, 
and the following officers elected: W. R. Daum, of Ottumwa, presi- 
dent; H. M. Vaughan, of Newton, vice-president; C. H. Brampton, 
of Cedar Rapids, secretary, and J. A. Colby, of the Des Moines Edi- 
son company, treasurer. The executive committee is composed of 
the president and vice-president and Messrs. T. L. Seevers, of Mar- 
shalltown; L. L. Kellogg, of Sioux City, and C. A. Jones, of Inde- 
pendence. It was voted to hold the next meeting at Spirit 
Lake, Ia., in July, 1892. F. pEL 





Kansas City, Mo., Oct. 23, 1891. 

Aurora, Mo., is putting in one 45 and one 30 arc plant, Thom- 
son-Houston system. 

Mr. C. S. Rusling, representing the Thomson-Houston com- 
pany at Chicago, was in the city recently. 

Mr. P. C. Ackerman, New York agent of the American Elec- 
trie Works, is among recent arrivals in the city. 

Mr. J. H. BRhotchamel, president of the Columbia Incan- 
descent Lamp Company, St. Louis, Mo., is in the city. 

Mr. F. H. Leonard, of the Electric Engineering and Supply 
Company, Syracuse, N. Y., was in the city the past week. 

The Great Western Manufacturing Company, of Leaven- 
wortb, Kan _, has recently put in 100 new incandescent lamps. 

Mr. KF. H. Corthel!l, patentee of the Corthell adjustable exten- 
sion for electric lamps, has been exhibiting his new system here. 

The Haskell University, at Lawrence, Kan., has made ar- 
rangements to put in a complete incandescent plant. The work of 
wiring and installing the plant will be done by the students, and the 
operating of the plant will also be in their hands. H. D. E. 





SOUTHERN -NOTES, 
NORFOLK, Oct. 21, 1891. 

Velasco, Tex.—An electric light plant, it is stated, has been 
put in the Hotel Velasco. 

Sherman, Tex.—An electric light plant has been put in by the 
Sherman Seamless Bay Company. 

Dublin, Ga.—It is reported that an electric light plant has re- 
cently been installed and is now in operation. 

Hopkinsville, Ky.—It is reported that the Thomson-Houston 
Electric Company will erect an electric lighting plant. 

Lenoir, Tenn.—It is stated that an electric lighting plant is to 
be installed in the flour mill of Dempster & Plummer. 

Monroe, La.—The City Council has received a proposition from 
W. A. Bright for the erection of an electric light plant. 

Anniston, Ala.—The Anniston 'Street Railway Company bas 
been reorganized, and will change to an electrical] system. 

Chattanooga, 'Tenn.—An electrical street railway will be built 
to Cameron Hill, by the Chattanooga Water and Electrical Com 
pany. 

Grafton, W. Va.—The Grafton Gas and Electric Light Com: 
pany will consolidate with the Grafton Electric Light, Heat and 
Power Company and increase its capital stock. 

Chattanooga, Tenn.—The St. Elmo division of the Chatts 
nooga Electric Street Railway Company will be extended to Blow: 
ing Spring. The company will issue $250,000 of bonds for improving 
its system. 

Leesburg, Fla .—The Southside Telephone Company has bee? 
incorporated, for the purpose of constructing a telephone line from 
Leesburg to Yallaka. Capital stock, $7,000. Incorporators: A.J 
Phares, president; J. F. Richmond, vice-president; W. T. Johns, 
secretary. 

Franklin, Va.—The Town Council has decided to establish a0 
electric light system. A plant will be installed of sufficient capac: 
ity to furnish arc lights for the streets, and to manufactories with 
the exception of the Camp Manufacturing Company, which 18 
putting in an electrical plant of its own, It is not yet decided what 
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system will be adopted. The town will borrow the necessary funds, 
by issuing bonds. ; 


NORFOLK, Va., Oct. 23, 1891. 

St. Augustine, Fla.—The Alcazar Hotel will put in an electric 
light plant at once. 

Knoxville, Tenn.—The electric railway company will extend 
its lines to Arlington. 

Wilkesboro, N.C.—A telephone line will be built from Wilkes- 
boro to Jefferson by R. A. Burroughs. 

Bardstown, Ky.—A stock company is reported «s organizing 
for the erection of ar electric light plant. 

Little Rock, Ark.—The street railway company is now extend- 
ing its electrical lines to the extreme east of the city. 

Monroe, N. C.—A $25,000 electric light plant and ice factory 
will be built by a company of Chattanooga capitalists. 

Louisville, Ky.—The contract for building the Louisville Elec- 
trical Street Railway has been awarded to Jacob Park. 

Knoxville, Tenn.—Another electric street railway is to be 
built. Work will commence about the Ist of January. 

Anderson, S. C.—An electrical street railway is to be construct- 
ed by the Anderson Electric Light and Power Company. 

Sherman, Tex.—The City Council has authorized the city 
railway to change its motive power to the electric system. 

Woodruff’s, S. C.—A telephone company hes been incor- 
porated by F. M. Sexton, J. B. Kilgore, J. H. Kirby and others. 

Portsmouth, Ky.—It is reported that a company has been or- 
ganized for the purpose of constructing an electrical street railway. 

Cleveland, Tenn.—The new water-works will be operated in 
connection with an ice factory and electric light plant shortly to be 
erected. 

Enterprise, Miss.—An electric light plant will be constructed 
to light the city, putin by the Enterprise Manufacturing and De- 
velopment Company. 

Charlotte, N. C.—A company will, it is stated, supply the city 
with electric lights and power for all purposes, by developing the 
water power at Horseshoe Bend, on the Catawba River. 

Houston, Tex.—A charter has been obtained by the Houston 
Rapid Transit Company, and a contract will be let for constructing 
a 15-mile electric street railway. The capital stock is $300,000. 

De Land, Fla.—The ice factory and electric light plant is to be 
changed from the arc system to the Edison incandescent system. 
It is reported that the Volusia County Bank will operate these en- 
terprises. 

Baltimore, Md.—A syndicate has been formed for the purpose of 
buying lands lying along the Western Maryland Railroad near 
Glyndon, and improving them by establishing on them electric light 
plants, water-work systems, etc. The capital stock is $500,000, and 
the company is known as the Western Maryland Railroad Land and 
Improvement Company. 








WASHINGTON, D. C., Oct. 24, 1891. 

Telephone Patent Cases.—A number of important telephone 
patent contest cases, which have been pénding in the Patent Office 
for years, will be heard by the Commissioner of Patents during the 
present month. 

The New Mexican Tarifi.—The Bureau of American Re- 
publics, in this city, is informed that in the new Mexican tariff, 
which goes into effect Nov. 1, the following commodities, among 
others, have been added to the free list: Insulators for telegraph 
and telephone purposes, batteries and lightning rods. 

The Graphophone Company.—The annual meeting of the 
American Graphophone Company was held at Harper’s Ferry, W. 
Va., recently. The annual reports were presented, and the fol- 
lowing gentlemen elected directors for the ensuing year; Chas. J. 
Bell, James G. Payne, Edward D. Easton, Andrew Devine, John H. 
White, Robert O. Holtzman and James A. Bates. 

New Work’®s Electrocution Law.—The New York Electro- 
cution law came before the United States Supreme Court last week 
on a motion made by Attorney General Taber, of New York, to 
dismiss, affirm or advance the cases of Charles McElvaine and 
Nicolo Trezza, condemned murderers, who are awaiting death by 
the electrical current. Judge McCown, of New York, denied a 
writ of habeas corpus in the cases of the two men, and from this 
decision an appeal was granted to the Supreme Court. In his brief 
of the case filed in the Supreme Court, Mr. Curtis, council for Mc- 
Elvaine, bases his plea principally on the contention that the clause 
in the electrocution law prohibiting the publication of the details of 
an execution is a restraint of the liberty of the press granted by the 
Constitution, and that, therefore, the law is unconstitutional. The 
court took Mr. Taber’s motion under advisement. 

An Electric Light Permit.—During the early part of this 
month the United States Electric Lighting Company requested the 
commissioners to give them authority to build a new line of con- 
duit from Seventeenth street along the south side of Pennsylvania 
avenue to Twentieth street. The law prescribes that the commis- 
sioners *‘ shall not permit the additional construction of more than 
five miles of conduits or subways in aggregate length for electric 
lighting purposes; this to apply to all permits heretofore granted 
under existing law, but not to apply to necessary street or house 
connections for electric service.’’ The United States Electric Light- 
ing Company has a conduit on the north side of Pennsylvania 
avenue between Seventeenth and Twentieth streets, northwest, 
there being no conduit on the south side of said avenue between 
the points named. A question arose as to the power of the commis- 
sioners to grant the permission, and the attorney for the District 
was called upon at the request of Capt. Lusk to render an opinion 
on the case. -This he has done, holding that the company has the 
right to make, and the residents along the avenue, on both sides 
thereof, to enjoy this electric service, and that the whole matter is 
a question of prudent administration to be solved by the commis- 
sioners. If in their judgment such necessity exists he sees no legal 
obstacle in the way of granting the proper permit for that purpose. 
Capt. Lusk has recommended that the permit be granted, and the 
matter will come up for consideration at the next session of the 
board of commissioners. 


NORFOLK, Va., Oct. 24, 1891. 

Newport, Ky.—An electric light plant has recently been put in 
by Wadsworth & Co. 

Camden, Ark.—The capital stock of the Camden Electric Light 
Company will be increased. 

Wilkesboro, N. C.—A telephone line will be constructed to 
Jefferson by R. A. Burroughe. 

Lynchburg, Va.—A new dynamo will be put into the plant of 
the Lynchburg Street Railway Company. 

Montgomery, Ala.—A Thomson-Houston arc light plant is 
being put in by the Montgomery Light Company. 

Brenham, Tex.—Capitalists from Nebraska are investigating, 
with a view of establishing an electric light.plant. 

Bartow, Fla.—The Tube Well Company has received a franchise 
for an electric light plant, also a complete system of water-works. 
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Wheeling, W. Va.—The Wheeling Electrical Company’s elec- 
trical plant has been purchased by the Wheeling Railway Company. 


Towson, Md.—The county commissioners have been applied to 
by the Electric Traction System Company, of Paltimore, for author- 
ity to construct on Roland avenue their underground electrical 
railway system. 

Decherd, Tenn.—An electrical street railroad is under con- 
templation by M. M. Bright & Co. This road will be three miles in 
length. 

Atlanta, Ga.—It is stated that Atlanta capitalists will erect an 
electric light plant, to be operated by water-power, and transmitted 
to the city. 

Cookeville, S. C.—A telephone line, it is reported, will be con- 
structed from Cookeville to Lebanon by the Cumberland Telephone 
Company. 

Hopkinsville, Ky.—A franchise has been granted to build the 
electrical railroads, lately mentioned. M. H. Garriety and others 
are interested. 


Wellsburg, W. Va.—A new Edison dynamo will shortly be 
put in the electric light plant of the Wellsburg Electric Light, Heat 
and Power Company. 

Atlanta, Ga.—A charter has been granted to the Atlanta, Hope- 
ville & Manchester Railroad Company to build an electrical railroad 
from Atlanta to Manchester and Hopeville. 


Brenham, Tex.—Mr. Miller, of Houston, has received the con- 
tract for the installation of an electric light plant at the cottén com- 
press of the McFadden Compress Company. 

Buena Vista, Va.—A new.automatic engine and a new dynamo 
have been put into the plant of the Buena Vista Electric Light Com- 
pany and the capacity of the plant increased. 


E80ome, Ga.—The Rome Street Railway Company has sold its 
entire interest to a Boston syndicate, who will greatly improve and 
extend the line and change to an electrical system. 


Velasco, Tex.—It is reported that a telephone line is under 
contemplation from Velasco to Houston by way of Alvin. J. P. 
Wilson and others, of Independence, are interested. 


Shelby, N. C.—-It is reported that a company has been organized 
by C. W. Gallagher, of Baltimore, for the purpose of building an 
electrical railroad from Shelby to Cleveland Springs. 


Richmond, Va.—The work of changing from steam to elec- 
tricity, it is stated, will shortly be commenced on the narrow gauge 
railway of the Seven Pines Railway Company. This line is seven 
miles in length. 

Athens, Ga.—An electric light plant is to be erected by Atlanta 
capitalists. They have made a proposition to the owners of Barrett 
Shoals, near Athens, for the use of 10,000 h. p., with which they will 
convey power to the city. 

Baltimore, Md.—The Baltimore County Electric Construction 
Company has been incorporated for the purpose of building tele- 
graph lines, and manufacturing and dealing in electrical supplies. 
The capital stock is $75,000. V<iNe ms 





CANADIAN NOTES. 


> OTTAWA, Oct. 24, 1891. 
Summerside, P. E. I.—This town is considering an electric 
light service. 
Vancouver, B. C.—The Westminster and Vancouver electric 
tram way line is now completed. 


Victoria, B. C.—A new and powerful engine for the Electric 
Tramway and Lighting Company has been shipped from Galt. 


Lindsay, Ont.—Thursday evening last the Edison incandescent 
plant, introduced by A. W. Parkins & Sons, started work, with a 
capacity of 400 lights. 

Kentville, N. 8.—This town is moving in the direction of se- 
curing the electric light. A company has been formed with a cap- 
ital of $10,000 for the purpose. 


Peterborough, Ont.—The Auburn Woolen Mills Company 
has placed with the Edison General Electric Company an order for a 
complete plant for lighting the mill and premises by electricity, 


Ottawa, Ont.—The Chaudiére Electric L ght and Power Com- 
pany booked three orders for electric motors recently, from Banner- 
man and Powers, and from Geo. Low and P. Latour, for motors of 
12, 6 and 3 h. p. respectively. 

Montreal, Can.—Mr. W. J. Camp, chief electrician of the 
Canadian Pacific Railway telegraph system at Montreal, accom- 
panied by Mrs. Camp, who have been on an extended tour of cities 
of the Pacific coast, returned to the city from the West recently. 


St. John, N. B.—Mr. E. L. Barr, assistant general manager of 
the Edison Electric Company, of the Canadian district, and H. W. 
Darling, president of the Canadian Bank of Commerce, Toronto, 
are on an inspection trip of the electrical appliances in the maritime 
provinces. 

Ottawa, Ont.—Mr. A. A. Dion, who recently resigned his posi- 
tion as chief electrician of the Intercolonial Railway, has arrived in 
the city and assumed charge as manager for Ahearn & Sopher. Mr. 
Dion will also succeed Mr. W. Scott as secretary and treasurer of 
the Chaudiére Electric Light and Power Company. 


St. Catharines, Ont.—-a syndicate has submitted an offer to 
supply this town with an electric light plant, including circuit, 
dynamos and lamps capable of furnishing 70 arc lamps, 2,000 nomi- 
nal c. p., in consideration of -receiving the contract of lighting the 
city for a period of five years at a rate of 28 cents per night during 
that period, the same to be handed over to the corporation for the 
sum of $4,000 payable in five years without interest. 


Morrisburg, Ont.—The Town Council has granted the privi- 
lege of putting up electric light poles and wires on the streets of 
that place to the Reliance Electric Light Company of Waterford; 
the prices to be charged citizens to be not more than 15 cents per 
night for each 1,500-c. p. arc light, 5 cents per night for each 50 c. p., 
and 1% cents per night for each 16-c. p. light to run from sunset to 
midnight, and as much longer as desired at the same proportion of 
cost. 

Port Arthur, Ont.—At a meeting of the council recently a 
tender from the Edison company was recommended to be accepted 
for the supplying of the plant of an electric street railway, provided 
the company would accept the town bonds at 85, and 4 per cent. 
The tender price was $29,530, which includes the supplying of all 
electrical apparatus, the furnishing and setting up of a boiler and 
engine of 150 h. p., the erection of poles, stringing of wire, laying of 
rails, etc. 

Ottawa, Ont.—The electric railway company proposes to run 
its cars this winter if practicable. Recently Superintendent 
Hutchison purchased from Lewis & Fowler, of New York, 
an electric snow sweeper, which members of the gfompany 
state will do all that will be required, in the way of 
cleaning the snow and ice off the track. The snow- 
sweeper, the directors state, worked satisfactorily last winter 
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in Bangor, Me.; Utica and Minneapolis, where the climate 
is similar to that of this city. 








ENGLISH NOTES. 


: Lonpon, Oct. 14, 1891. 
The City of Dublin, Ireland, has voted £50,000, or $250,000, for 
the purpose of erecting a corporation electric light plant. The con- 
tract for the plant has been awarded to the Electric Engineering 
Company, of Ireland, of which Mr. Arthur E. Porte is chief engi- 
neer. 


Sims-Edison Torpedo.—An attempt is being made to float a 
company to buy the Sims-Edison torpedo patents, but it seems very 
unlikely that it will be taken up. The absurd price of £150,000 is 
asked, and there seems to be nothing but a patent to sell. A num- 
ber of ammunition and similar companies have turned out very 
badly, including the Maxim-Nordenfelt and Hotchkiss. The direct- 
ors are concerned with several electrical concerns whiclr are in no 
very brilliant condition. 


The Westminster Electric Supply Company.— Under the 
able management of Prof. Kennedy this company is prospering and 
may shortly rival the St. James and Pall Mall company, which has 
the best district perhaps in the world, and which is about to build 
another station to the north of ‘‘club land.” The Westminster 
Company is just now changing over to the three-wire system. The 
mains have been laid from the first, but the demand has only of 
late necessitated this arrangement. 


Frankfort Exhibition.—The general feeling of those who 
visited this exhibition is difficult to get at. Some engineers think 
that the three-phase transmission experiment is of immense com- 
mercial importance, and others regard it as a rather sensational 
demonstration. Mr. Brown himself thinks that the use of three 
currents introduced additional difficulties rather than assistance, 
and was only of use for starting. No one thinks it likely that three- 
phase currents will be supplied for central stations, and they are 
regarded as only useful for separate plants. 


Otilization of Water Power.—A number of schemes are be- 
ing proposed on the Continent for supplying power from waterfalls, 
and several important plants have recently been started. A paper 
mill at Wolfegg, in Wurtemburg, is driven by 80 b. p. and it is 
probable that a 600-h. p. plant will be put down at St. Lorenzen, in 
Austria, to transmit power to works 18 miles distant. A 1,200-h. p. 
plant is proposed for Herisan, in Switzerland. A number of towns 
in England and Scotland are waking up to the fact that they have 
water power at their disposal, and Inverness, Aberdeen, Bristol and 
other places are obtaining advice from experts on this subject. The 
Yorkshire seat of the Marquis of Ripon has been provided witha 
turbine running 300 lights. 


The Brush Electrical Engineering Company.—This 
company held its second annual meeting on Friday last, and the 
chairman, the Duke of Marlborough, was able to give an excellent 
account of its position. He recalled the establishment of the old 
Anglo-American Brush company and of the prevailing idea, in 1879, 
that electric light was‘going to sweep away the gas companies, as 
the Brush company held patents which were considered to be very 
valuable, which were sold for very large sums. The company earned 
enormous dividends, in one year a dividend of 100 per cent. being 
paid. In a very few years the company got into difficulties, the 
chairman, Sir Henry Tyler, resigned, and Lord Thurlow took his 
place. Lord Thurlow was very largely instrumental in getting the 
electric lighting act amended, and, though the beneficial effect is 
now being felt, there were five years of great depression. In 1884 a 
reconstruction of the company became necessary, and the present 
one was ultimately formed; large manufacturing premises were 
leased, and now the company is doing a large business, a gross 
profit of £39,915 having been made this year. The large share which” 
they have in city lighting will largely increase the business. 


Answers to Correspondents. 


Questions to be answered in this column must be of general elec- 
trical interest, and must be accompanied by real name and address 
as a guarantee of good faith. No notice will be taken of questions 
regarding apparatus unless enough details are given to permit a 
definite answer, and no dynamo or motor designing will be done. 














Fuses.—(1) Should the station fuses for the primary lines of a 
1,000-volt alternating dynamo be much larger than sufficient to 
carry the full load of the machine, and also how much larger ? (2) 
Does the blowing of the smaller fuses ina lighting or power circuit 
tend to weaken the carrying capacity of the heavier fuses behind 
them when such fuses have been blown by short circuits ? 

vas Ge 

(1) The station fuses should have a capacity quite up to the full 
load of your machine, and as this usually represents the load which 
can be handled continuously the fuses may be somewhat larger, not 
more than 25 per cent. in excess probably at the very outside. You 
really have no use for fuses larger than those representing an 
amount of current a few per cent. greater than the full load of lamps 
connected. The carrying capacity of any given fuse is very nearly 
constant, whatever happens to other fuses in the circuit. 


Lightning Arresters.—In an alternating system is it advis- 
able to use lightning arresters on the secondary circuits when they 
are longer than 500 feet or so? (2) Would an arrester consisting 
simply of an air gap with no means of blowing out the arc formed 
by the lightning discharge be adequate? Should the width of this 
gap be equal to the gap in the arresters on the primaries? (3) 
Would winding the primary mains into helices just before they en- 
ter the transformer tend to keep the lightning from passing through 
the transformer into the secondaries ? J. B. 

(1) It might occasionally save a transformer but is hardly a neces. 
sity. Every lightning arrester should be provided with means for 
putting out the arc that may sometimes be formed through it. In 
the case you mention the secondary fuse itself would probably be 
sufficient. The smalier the air gapin any case the better. Such 
helices would have no perceptible effect on the lightning discharge, 
or anything else, unless the number of turns is very much larger 
than you would ever care to make. 


Incandescent Lamps.—We are desirous of placing 20 100-volt 
incandescent lamps of 32 c. p. acrcss a 2,000 alternating circuit five 
miles from our plant. Wedo not care to run an extra loop this dis- 
tance. We propose using a series automatic socket, and desire to 
do away with shunt boxes. Can you recommend some device by 
which we can throw in automatically an equivalent resistance or 
choking coil in the event of the burning out of one or more lamps} 

M. D. 

We judge that your circuit is an ordinary incandescent alternat- 
ing circuit ; if so, a 20-light transformer put across your lines with 
incandescent lamps running in parallel off the secondary is possibly 
the best solution of the difficulty. If you have any difficulty in ob- 
taining a transformer to reduce the potential to 100 volts, Mr. 
William Stanley, Jr., Pittsfield, Mass., or some other maker of spe- 
cial alternating apparatus, could provide the proper transformer. 
If your alternating circuit is a constant current one, you can use 32 
c. p. series lamps such as are run on direct current arc circuits. 
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News of the Week. 


THE ELECTRIC LIGHT. 


Dundee, Mich.-—The town wants electric lights. 

Velasco, Tex.—The town is agitating electric lighting. 

Shippensburg, Pa.—The town is now lighted by electric lights. 

Frankfort, Mich.—The electric lighting question is being 
agitated. 

Grand Haven, Mich.—The town will be lighted by electricity 
early in November. 

Zanesville, 0.—The plant of the Zanesville Electric Light Com- 
pany is to be enlarged. 

Washington, Ya.—An electric light plant is being put in by D. 
W. Hunt, ef Oskaloosa. 

Albia, Ia.—D. W. Hunt, of Oskaloosa, Ia., is to establish an 
electric light plant here. 

Bock Ledge, Fla.—An electric lighting plant is being installed 
in the Hotel Indian River. 

Monroeville, 0.—The electric lighting question is being con- 
sidered by interested citizens. 

Wheeling, W. Va.—It is expected that the city will be entirely 
lighted by electricity by Jan. 1. 

Maywards, Cal.—Work on the electric light plant is being 
rapidly pushed to completion. 

San Antonio, Tex.—The Alamo Electric Company has been 
placed in the hands of a receiver. 

Kalamazoo, Mich.—The new Y. M. C. A. building is to be 
lighted by 300 incandescent lights. 

Summerside, Prince Edward Island.—An electric light 
ing plant will soon be in operation. 

St. Clairsville, 0.—It is expected that the electric lighting 
plant will be in operation by Dec. 1. 

Indiana, Pa.—It is expected that the new electric light plant 
will be ready for operation by Nov. 1. . 

Perry, fa.—A franchise has been granted to J. M. Bunker and 
others to erect an electric light plant. 

Ypsilanti, Mich.—The Ypsilanti electric company expects to 
have its plant in operation by Nov. 15. 

Plymouth, Mich.—The J. A. Dubuar Manufacturing Company 
will light its shops with electric light. 

Little Falls, N. Y¥.—W.H. White & Co. will add a new boiler 
and engine to their electric light plant. 


Morrisville, N. J.—The Vulcanite Rubber Works is consider 
ing lighting the plant with electricity. 


. 





Stillwater, N. ¥.—The village trustees are to consider the mat” 
ter of lighting the village by electricity. 

Del Bio, Tex.—The electric light plant is proving a success and 
is yielding a good income to the owners. 

Chester, Pa.—The three large mills operated by Shaw, Essey & 
Co, have been fitted with electric lights. 

Noblesville, Ind.—The electric light plant has been completed, 
and the city is lighted by several lights. 

Roseburgh, Ore.—It is expected that the electric lighting sys: 
tem will be ready for operation this week. 

Homer, 111.—It is stated that there is a decided movement in 
favor of putting in an electric light plant. 

Columbia, Pa.—The Columbia Electric Light and Power Com- 
pany is wiring for its incandescent system. 

Le Roy, N. ¥.—A new 125 bh. p. boiler is being put in the electric 
lighting plant of the Le Roy Gas Company. 

Arkadelphia, Ark.—It is expected that the electric light plant 
will be in operation by the last of the month. 

Salem, Mass.—Castle Hill and South Salem are to be lighted by 
211 incandescent lights, in place of gas lights. 

Colchester, 111.—A company has been organized, with a capital 
stock of $6,000, to erect an electric light plant. 

Sherman, Tex.—An electric light plant will be put into the bag 
factory of the Sherman Seamless Bag Company. 

Kensington, Ill.—It is reported that the People’s Light and 
Power Company will erect an electric lighting plant. 

Thompsonville, Conn.—The town will be lighted by electric 
lights, the power station having already been located. 

Kirksville, Mo.—The proposition to issue bonds for $38,000 to 
build an electric light plant, etc., will be voted upon Nov. 3. 

Wellsville, N. Y.—The Citizens’ Electric Light Company is 
being organized. John McEwen is identified with the new com- 

pany. 

Portiand, Me.—The contract for city lighting for the fiscal 
year has been let to the Consolidated Electric Light Company for 
$83,000. 

Washington, Pa.—Two 100-h. p. engines, each costing $2,000 
have been placed in position at the power house of the new electric 
light plant. 

Minonk, i1l.—The Minonk Electric Light and Power Company 
is putting in several] new lights in business houses. The city now 
has 71 lights. 

Vergennes, Vt.—At a meeting held recently to consider the 
electric lighting question, it was decided by a vote of 81 to 58 to erect 
a plant of 20 are light capacity. 

Woodstock, Ont.—At a recent meeting of the Town Council 
the Edison Electric Company made application asking a franchise 
to put up poles, etc., to operate an incandescent system. 

Kdgerton, Wis.—The City Council has granted a franchise to 
M. Pelton, W. T. Pomeroy, F. W. Coon and others to erect an 
electric light plant, which it is expected will be in operation by Dec. 1, 

Norwalk, 0.—The Incandescent Light and Power Company 
has accepted the contract for street lighting for five years, the city 
to pay $58 per lamp for one o’clock lighting and $62.50 for al] night 
lighting. 

Leavenworth, Kan.—lIt is stated that sufficient stock has been 
subscribed to insure the success of the merchants’ electric light pro- 
ject, and that bids for the construction of the plant will be adver- 
tised for at once. 

Cleveland, 0.—The electric roads in the city are prepared to do 
electric lighting, and are negotiating with the city for illuminating 
the 50 miles of road through which their lines run, as well as adja- 
cent thoroughfares, 

Waterville, Me.—The company of which A. F, Gerald is presi- 
dent, H. D. Bates treasurer, and H. W. Heath secretary, it is 
stated, is ready to begin work. It will conduct the electric systems 
of Waterville and Fairfield and furnish power for the city electric 
light plant. 





THE ELECTRICAL WORLD. 


St. Cloud, Minn.—The Edison Columbia Company, of St. Paul, 
has been awarded the contract for furnishing the electric light 
plant for the State Reformatory, at a cost of $1,825. The contract 
calls for a 250-h. p dynamo, to furnish 170 lights of 16 c. p., and 128 
lights of 0c, p. The work is to be completed by Nov. 15. 


Charlestown, W. Va.—The Citizens’ Electric Company, re- 
cently organized, expects to have its plant in operation in 90 days. 
The officers of the company are : B. D. Gibson, president : Gustav 
Brown, vice-president, and William Campbell, secretary and 
treasurer. The electrical and mechanical details of the plant are 
under the direction of Mr. Chas. C. Caldwell, the electrician of the 
company. This company was previously reported as having been 
organized to erect a plant in Charleston, W. Va. 


Chanute, Kan.—Geo. W. Alcock and John A. Cross, Council 
Committee on Electric Lighting, appointed to investigate systems 
of electric lighting, with a view to the erection of a city plant, 
has made its report to the Mayor and Common Council, recom- 
mending, among other matters, that the Franklin Electric Com- 
pany, of Kansas City, be employed to make a survey of the city and 
draw plans and specifications for the plant, also that the city adopt 
some system at once. 

Train Lighting.—One of the express trains running between 
Berlin and Frankfort has been fitted with the electric light. Each 
coach has two distinct storage batteries, and the lamps are on two 
distinct circuits, so that in case of accident to one circuit, or on 
changing the batteries, the carriage shall not be left entirely with- 
out light. The storage cells are especially designed to stand rough 
handling, and have a capacity of 200 ampére-hours. Each battery 
supplies current to four 8-c. p. lamps for the compartments, and to 
one’5-c. p. lamp in the lavatory. The batteries, which weigh 6 cwt. 
each, are placed in boxes underneath the carriage floor, and can be 
taken out and replaced very rapidly. 

Alameda, Cal.—The Oakland Gas, Light and Heat Company 
presented a communication to the City Council recently, with an 
offer to take charge of the city’s electric light plant. The company 
offered to pay $150 per month rental for the plant and to assume the 


_ obligation to pay the principal of the bonds issued for its purchase 


and now remaining unpaid, amounting to nearly $38,000 and having 
eighteen yearstorun. The city is to pay the interest, however, and 
the further sum of $750 per month for the maintenance of the ninety- 
three lights now burning, and 35 cents per lamp per night for each 
additional lamp, the plant to become the property of the company 
at the end of eighteen years, but the title to remain in the city 
until the lapse of that time. The proposition was referred to the 
committee on lights. 


Savannah, Ga.—In the lighting of the streets of Savannah and 
its places of business electricity has gradually driven out gas, and 
there are now over 3,000 incandescent lights in use, and 400 arc 
lights, 250 of the latter illuminating the city’s thoroughfares. Mr. 
S. P. Hamilton, the president of the Brush Electric Light and 
Power Company, of Savannah, states that the company started 
business nine years ago with one arc dynamo and one incandescent 
dynamo. The business has had a steady growth and the company’s 
plant now includes eight arc dynamos and six incandescent dyna- 
mos, all fully taxed. A power generator has also been put in with a 
capacity of 125 horse power. Seven boilers and seven engines are 
required to drive this immense plant. The company furnishes mo- 
tive power to every printing house in the city except one. Only one 
elevator is now run by electricity, but in a short time it is believed 
that all in the city wili adopt this power. Small industrial estab- 
lishments are also considering the advisability of dispensing with 
steam power in favor of electricity, and great advances in this di- 
rection may be expected during the present year. 


Electric Light in St. Henri.—A somewhat important move- 
ment, which may have an influence on the price of furnishing elec- 
tric light to municipalities generally, has been made by that of St. 
Henri, one of the adjoining municipalities of Montreal. The town 
had been furnished with street electric light up to September last 
at $100 per light per annum. Since then the Royal Electric Com- 
pany has been doing the work, but charging $140 per light. A short 
time since the municipality refused tu continue to take the light at 
what it considered an exorbitant price, and, in consequence, 
the town found itself in the dark, the company having rather 
summarily, it is alleged, “‘cut off the circuit.’”’ But mean- 
time the St. Henri council had not been idle, having been in active 
correspondence with an electric company in the States, which 
finally agreed not only to furnish the light at once by means of a 
temporary apparatus, and at the reduced rates, but to forthwith 
construct works and erect buildings in the town, which would sup- 
ply light to Cote, St. Paul and another municipality as well. The 
agreement was signed between the Council and the company 
recently, by which the former exempts the company’s buildings 
from taxation for 10 years, the term for which the light is to be sup- 
plied. St. Henri will thus have an electrical establishment, the 
buildings alone costing about $18,000, and perhaps will also, by 
increasing competition, give the people generally cheaper electric 


light. “nin 
THE ELECTRIC RAILWAY, 


Bridgewater, Mass.—The question of building an electric 
road to Brockton is being agitated. 


San Jose, Cal.—Jacob Rich has been granted the right to con- 
struct, maintain and operate an electric railway in the city of San 
Jose. 


Detroit, Mich.—W. H. Stevens, C. W. Volgt and others, have 
made application to the Common Council for a franchise to build a 
street railway to be operated on certain streets of the city. 


Windsor, Ont.—The equipment of the Windsor and Sandwich 
Street Railway, recently completed’ by the Westinghouse company, 
consists of six closed and four open cars. Two of the closed cars 
have double motors and the others single. 


Windsor, Ont.—W. ©. Turner, manager of the Windsor, Sand- 
wich & Amhertsburg Railway Company, is interested in the 
Citizens’ Electric Light Company, which is to furnish electric lights 
for Windsor, Walkerville and Sandwich. The new company is to 
be capitalized for $50,000, of which $10,000 will be paid in. 











PERSONALS, 


Mr. J. W. Beane, it is understood, has resigned as secretary of 
the National Electric Light Association, to take effect Nov. 15. 


Mr. Wm. BR. McKenzie, formerly with the electric light com- 
pany, Middletown, N. Y., has taken charge of the electric light 
plant being erected at Marion, O., acting as superintendent of con- 
struction. 

Mr. C. F. Cole, for a number of years with the Thomson-Hous- 
ton Company, of Philedelphia, has recently taken charge of the 
La Roche Electric Works, of Philadelphia, his position being that of 
assistant general manager. He reports that his company is doing 
a most satisfactory business, running night and day to keep up 
with orders. 

Mr. Edward H. Chapin, who will on Noy. 1 resign his posi- 
tion with the Street Railway Journal, has made a host of friends 
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throughout the country by his gentlemanly manner and untiring 
devotion to the interests of his many customers. Mr. Chapin’s con- 
nection with the journal has been a remarkable success, and _ his re- 
tirement is sincerely regretted by the management. He, however, 
has made arrangements to go into commercial business in Roches- 
ter, N. Y., and there is no doubt of his success if hard work and 
strict business principles are any criterion. 


Mr. Herbert Laws Webb has accepted the position of editor 
of our Chicago contemporary, Electricity. Mr. Webb is well known 
to the electrical fraternity through his connection with the Metro- 
politan Telephone and Telegraph Company, of New York City, and 
through the numerous contributions which he has made to electrica] 
journals and to such periodicals as Scribner’s Monthly and Harper's 


Weekly. As anephew of Mr. W. H. Preece his name is also well 


known in England. Itis to be hoped that Mr. Dickerson’s enforced 
retirement from the editorship of the paper, due to a severe attack 


“of typhoid fever, may not seriously interfere with his plans for fu- 


ture work in connection with electrical journalism. 
LEGAL NOTE. 

Suit has been entered by Charles A. Terry, attorney for the 
Westinghouse Electric Manufacturing Company, in the United 
States courts in behalf of that company against the Pittsburgh and 
Birmingham Traction Company for the infringment on its patent 
covering a new device on electric motors rendering them both noise- 
less and durable. The invention was made and patented on Dec. 9, 
1890, by Albert Smith, and was assigned by him to the Westing- 
house company. It is alleged that the Westinghouse company has 
put on several hundred of these motors, and they have been success, 
ful in their operation from the first. The success of the motor made 
them so desirable that nearly all of the other companies engaged in 
the same business have, it is alleged, taken the risk of infringing 
on the patent. The present suit is a most important one, and is 
brought with a view of making it a test case. 


EDUCATIONAL NOTE. 


The Michigan Mining School, of Houghton, Micb., in its 
catalogue for 1891, has in its curriculum a course in electrical 
engineering under Prof. Edgar Kidwell, M. E., as instructor. A 
preparatory course is given, supplemented in the second year by 
instruction in electrical instruments and measurements, electrical 
engineering being taken up in the third year as a finishing 
course. The Michigan Mining School is a prominent institution 
and its departments of instruction offer the best of advantages for 
training in mechanical,. mining and electrical engineering. Its 
faculty is composed of educators of high “standing and its graduates 
rank with those of any similar institution in the country. 


Industrial and Trade Notes. 


The Rousseau Electrical Works, Railroad avenue, near 
138th street, New York City, manufacturers of burglar and fire 
alarms, annunciators, electric gas lighting apparatus, etc., are about 
to publish a new illustrated catalogue of their many specialties. Mr. 
Rousseau will also shortly place upon the market some new special- 
ties which will be of great interest to the trade. 


A New Name.—The New York publication known as Office has 
changed its name and is now known as Business. The first num- 
ber under the new régime is the October issue. This publication is 
one that should be in every business man’s office, as it contain as a 
great deal of information of value to every man who wishes to con- 
duct his business in accordance with the best methods. 


The Aluminium Carbon Company, of Buffalo, N. Y, 
which only started in business this summer, is now running its 
factory night and day, being compelled to do so by the large amount 
of orders received. As the daily capacity of the plant is 60,000 car- 
bons, their success in so short a time is something phenomenal, and 
goes to prove that the goods manufactured by this company are 
unusually good and all claimed for them. ‘ 


The Steamloop is the title of a pamphlet just issued by Mr. 
Walter C. Kerr, of the firm of Westinghouse, Church, Kerr & Co. 
The pamphlet contains a reprint from the journal of the Franklin 
Institute of October of a lecture delivered before the Institute last 
February by Mr. Kerr. The paper contains a very complete and 
clear description of the steamloop, and a number of illustrations 
aid in understanding the principle of its operation. 


Armington & Sims Engines.—The Pond Engineering Com- 
pany, of St. Louis, reports an excellent demand from its various 
offices for Armington & Sims engines for driving dynamos. Enzines 
are now being furnished for the State Insane Asylum, San Antcnio, 
Tex.; Pacific Branch National Soldiers’ Home, Santa Monica, al.; 
Edison General Electric Company, for Traverse City Asylum, Trav- 
erse City, Mich.; Waterloo, Ill., Electric Light Company; Provident 
Life Assurance building, Waco, Tex. 

M. G. W. Caudle has just returned from a trip through the 
South and East in the interests of the Triumph Compound Engine 
Company, of Cincinnati,O. He reports business so good that it 
will be necessary for the company to ihcrease its manufacturing 
facilities in order to complete the orders now on hand at the time 
specified. This company has arranged to place upon the market a 
combination plant consisting of the Triumph engine and a Billberg 
dynamo connected directly to its shaft, no fly wheel being used. 


The “OC. & C.% Electric Motor Company, of New York, 
has reeentty installed a 75-light dynamo for the Snow Steam Pump 
Company, Buffalo, N. Y.; one 175-light dynamo for the Cogdon 
Brake Shoe Company, Fifty-ninth street, Chicago, Il].; one 500-light 
dynamo in the Mitchell Flats, Cincinnati, O.; two 250-light dynamos 
in the St. Nicholas Hotel, Cincinn:.ti, O.; one 125-light dynamo for 
Mock Berman & Co., 119 West Third street, Cincinnati, O.; one 150- 
light dynamo for W. J. Morgan & Co., Cleveland, O.; one 100-light 
dynamo for the Bethel Association, Cleveland, 0.; one 60-light dy- 
namo for the Northern Ohio Asylum for the Insane, Cleveland, 0.; 
one 100-light dynamo for the steamer “ Royal,” Evansville, Ind.; 
one 40-light dynamo for the Upton Glue Company, Gardiner, Me.; 
one 40-light dynamo for the Boston Paper Company, Hallowell, 
Mass.; one 200-light dynamo for the iron foundry of T. Shriver & 
Co., 333 East Fifty-sixth street, New York; one 150-light dynamo for 
Messrs. Weser Bros., piano manufacturers, 524 West Twenty-third 
street, New York; one 40-light dynamo for the Upton Glue Company, 
Peabody, Mass.; one 150-light dynamo for Jordan & Goodrich Shoe 
Company, Ravenna, O.; one 500-light dynamo for lighting the offices 
of the Brush Electric Light Company, Rochester, N. Y.; one 40-light 
dynamo for the Upton Felting Mills, Salem, Mass. 


Business Notice. 


The price of the No. 1 universal milling machine with- 
out over-banging arm, made by the Brown & Sharpe Manufacturing 
Company, Providence, R. I., is $480. Price of the machine with 
overhanging arm, $495. Previous prices, $550 and $585. 


UU EEEnEEEEEEEEEEEREEEEE tl 
Owing to the length of the Street Railway Convention proceed: 
ings the Patent Department is omitted this week. 
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